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ARITHMETICAL  TABLES. 


NUMERATION. 


U»i»»     - 
Tern  - 
Handnd* 
Thoauiiit 
Tem  at  Thnmmih 
C.of  Tbooaad* 
MUliom      - 
X.  of  Millkat 


I 
I  2 

t  23 

1,234 

12,345 

12  3,456 

.,234,567 

I  2i  34  5 ,678 


PENCE. 
d.         t.    d. 
20  are  I 


Einu-iNGs. 
».  £.  s. 
SOarel    0 


C.  of  MiUioo.     123;456,799       » 


CLTIRENT  MOXET. 


4  Farlbingi  mske 
12  Pence  - 


1  Penny 

1  Shillins 

Shilling  1  PooDd  or  Sovereign 


24 
30 
36 
40 
4S 
50 
60 
0 
■2 
80 
84 
90 
96 
100 
108 
120 


30 
40 
50 

eo 

70 
80 
90 

luo 
no 

)-30 
130 
140 
150 
100 
170 
180 


1   10 

2 

2 

3 

3 

4 

4 

5 

5 

6 


LONG  ME-iSniE. 

3  bJtS-ley-coms  1  inch 

12  inches i  foot 

3  feet       lyard 

6  feet       1  fzth 

-     5-^  yards 1  pole 

0  40  poles      1  fur. 

10  I  8  furlong 1  mile 

0    3  miles    lleag. 

10;C9i  miles 1  deg. 


0 
10 
0 
10 
0 
t'l  10 
7    0 

7  10 

8  0 

8  10 

9  0 


MULTIPLICATION. 


I  I    2|    3|    41    5|    6|    7|    81      9|     10 1     111    12| 


2  I    4  I    6  I    8  I  10  I  12  I  14  I  16  |_18  |    20  I    22  I    24j 

3  I    6  I    9  I  12  I  15  I  18  I  21  I  24  i    27  I    30  |    33  |    36| 

S|  12  I  16  I  20  124  125  I  32  I    36  |    40  |    44  |    js    -'^'<K'-,Tb''^J:'.«.";»y 
— ! ! ! i ! ' 1 '    „       ^lie  appiifd  to  Diviijoi 

'2  2%  in  4  are  2;  the  2"! 
6are3,tu:. 


5  I  10  I  15  I  20  I  25  I  30  I  3i  I  40  1 

6  IJ2  I  IS  I  24  I  30  1  36  I  42  I  43  I    54  I    60  |_66  (_ 
'    I  35  I  42  I  49  I  56  I    63  I     70  |    77  I     84i' 


?l  14  I  21  I  _     .     _^_    , .  ...         . 

8  I  16  I  24  I  32  I  40  I  43  I  56  I  64  i  72  |     SO  |    88  |    96 

9  l_iilJ^_L»  Liil  ^19^  I  72  I  ?1  I  _S2_I_»_I_L''8 
101  20|30|  4O|5O|6O[70"|80  I  90110011101  120 
II  |22  !  .33  I  44  I  55  I  66  I  77  I  !J8  I  99  |  110  I  121  I  1^ 


12  I  24  I  36  I  48  I  60  I  72  I  84  I  96  I  103  I  120  I  ia2  I  144 


Cables  of  t&ciQ^ts  anU  mca.suvr*. 


PRACTICE. 

OF  A  POUND,  OR 
SOVEREIGN. 

J.  d.         £. 

10  0  are  1  half 


6  8 
5  0 
4  0 
3  4 
2  6 
2  0 
1  8 
1  4 
1  3 
1  0 


1  third 
1  fourth 
1  fifth 
1  sixth 
1  eighth 
1  tenth 
1  twelfth    _ 
1  fifteenth  i 


I         or  A  TON. 

\Cv>t.        T. 

10  are  1  half 
5  ..  1  fourth 
4  ..  1  fifth 
2}..  1  ei?hth 
2  ..  1  tenth 
1  is  1  twentieth 


APOTKJ.V  'illKS' 

20  gr.  mske  1  scruple 

3  scr 1  dram 

8  dr I  ounce 

12  oJ.    1  pound 


OF  A  HUNnRE*. 
gr.  Ih.         Cwt 


V.df.I, 

f  lb.    make 

I  clove 

2  clove.s  ... 

1  stone 

2  stones  ... 

1  tod 

6j  tods    ... 

1  wey 

2  weys    

1  sack 

12  sacks    ... 

1  last 

0  are  1  hslf 

.  .  .i...^r......  J     0    is   1  .'burth  ai.e  a> 

_.  1  sixteenth  0  )<>  are  ;  sevenths  pints  make  Ifj'iart 
is  Itwenfth  0  14  ..  1  eighth  I4  quarts  ...  1  craHon 
'9  gallons  ...  I  firkin 
;2  arkins  ...  1  kild. 
|2  kilderkiiis  1  barrel 
ilj  barrel  ...  1  hhd. 
!2  barrels  ...  1  punc. 
!3  barrels  ...  1  butt 


OF  A  SHILLING. 

d.  t. 

6   are   1  half 


Ti;OY. 
24  gr.  make  1  dwt. 
'20dwt.  ..     1  oz. 
12  oz.     ..     lib. 


4 I  third 

3 1  fourth 

2 1  sixth     1^ 

1^  is    1  eighth  |      avoirdupois. 
1 1  twelfth  16  dr.  make  loz. 


OF  A  PENNY. 
forth.         d 


9    are   1  half      ,  .  ,- 
1     is     1  fourth  ,20 cwt. 


— 116  oz. 
14  lb. 
|2Slb. 
4qr. 


WINF,. 

2  pints  make  1  quart 

4  quarts 
..  1  lb.  !l0  srallons 
. .  1  stone  42  gallons 
. .  1  qr.  j63  gallons 
..  1  cwt.  j  2hhds. 
. .  1  ton.   ;  2  pipeg. 


LAND  measure. 

9  feet  make  1  yard 

304  yd-s 1  pole 

40poies 1  rood 

4roods 1  acre 


CLOTH  MEASLUE 

2J  inch,  make  1  nail 


4  nails 

3  qrs 

4  qrs. 

5  qrs. 

6  qrs. 


_  1  quar. 
.  1  Fl.  eii 
.  1  yard 
.  lEn.e!! 
.  IFr.  ei 


TIME 

60  sec.     —  1  minnte 
60min.  ...  1  hour 
24  hours...  1  day 
7  dsvs   ...  1  week 
4«eeks  ..1  montli 


DRY  MEASURE. 

2  gall,  make  1  peck 


4  pecks 
4  bushels  .. 
8  bushels  .. 
4  quarters  . 
lOquarlers  . 


1  bushel 
1  sack 
1  quarter 
1  chald 
1  last 


SOLID  MEASURE. 

172S  inches  1  solid  foot 
27  feet ..  lyard 


COAL  MEASURE. 

3  bushels  .  1  sack 
36  bushels  .  1  chaldron 


CUSTOMARY 
WEIGHT  OF  GOODS.      , 

A  firkin  of  butter  is  5*"» 

A  firkin  of  soap 64^ 

A  barrel  of  pot  ashes200| 
A  barrel  of  ancho.  301 
A.  barrel  of  soap  . .  25<^  j 
A  barrel  of  hotter .  2241 
Afolherof  lead,  19       { 

cwt.  2  qrs.  or  .-21P-n 
A  barrel  of  candles  12i' i 
A  stone  of  iron  or         5 

shot I'S; 

A  gallon  of  train  oil  7?.^ 
A  ifagot  of  steel  ..  12:;. 
A  stone  of  glass  ..  bl 
X  seam  of  glass  24       I 

stone,  or 1203  j 


Igal. 

lank.  ,     

Itierce!  A  roll  of  parchment, 
1  hhd.       5  dozen  skins 
1  pipe  'a  barrel  of  figs  from 
ifun    1    nearlv96to SfO 


THE  AUTHOR'S  PREFACE. 


The  public  will,  no  doubt,  be  surprised  to  find  there  is  another  at- 
tempt made  to  publish  a  book  of  ARITHMETIC,  when  there  are  sucli 
numbers  alre;idy  extant  on  the  same  subject,  and  several  of  them  th;;'^ 
have  80  lately  made  their  ajipearHuce  in  the  world;  but  I  flatter  myseli 
that  the  following  reasons,  which  induced  me  to  compile  it,  the  method 
and  the  conciseness  of  the  Rules,  which  are  laid  down  in  so  plain  and 
familiar  a  manner,  will  have  some  weight  towards  its  having  a  favour- 
able i^eception. 

Having  some  time  ago  drawn  up  a  set  of  Rules  and  proper  Questions, 
w^ith  then-  Answers  annexed,  for  the  use  of  my  own  school,  and  dividecl 
tliem  into  several  books,  as  well  for  more  ease  to  myself  as  the  readier 
improvement  of  my  scholars,  I  found  them,  by  experience,  of  infinite 
use ;  for  when  a  master  takes  upon  him  that  laborious  (though  unne- 
cessary) method  of  writing  out  the  Rules  and  Questions  in  the  children's 
books,  he  must  either  be  toiling  iind  slaving  himself,  after  the  fatigue  of 
the  school  is  over,  to  get  ready  the  books  for  the  next  day,  or  else  must 
lose  thart  time  which  would  be  much  better  spent  in  instructiag  and 
opening  the  minds  of  his  pupils.  There  was,  however,  still  an  incon- 
venience which  prevented  them  from  giving  me  the  satisfaction  I  at  first 
expected ;  that  is,  where  there  ai"e  several  boys  in  a  class,  some  one  or 
other  must  wait  till  the  boy  who  first  has  the  book  finishes  the  writing 
of  those  rules  or  questions  he  wants,  which  detains  the  others  from 
making  that  progress  they  otherwise  might,  had  they  a  jiroper  book  of 
Rules  aiid  Exainples  for  each  boy;  to  remedy  which  I  was  prompted 
to  compile  one,  in  order  to  have  it  printed,  which  might  not  only  be  of 
use  ui  my  own  schoiJ,  but  in  other  schools,  where  the  instructers  wish 
their  scholars  to  make  a  quick  progress.  It  will  ako  be  of  great  use 
to  such  persons  as  have  acquired  soioe  knowledge. of  numbers  at  school, 
to  make  them  the  more  perfect;  likewise,  to  such  as  have  completed 
themselves  therem,  it  wifl  prove,  after  an  impartial  perjwal,  on  account 
of  its  great  variety  and  brevity,  a  most  agreeable  and  entertaining  Ex- 
ercise Book.  I  shall  not  presume  to  say  anything  more  in  favour  of  this 
work,  but  beg  leave  to  refer  the  uuprejudicod  reader  to  the  remark  of  a 
certain  Author,*  concerning  compositions  of  this  nature.  His  words 
are  as  follow : — 

'•  And  now,  after  all,  it  is  possible  that  some,  who  like  best  to  tread 
the  old  beaten  path,  and  to  Uiil  at  their  business  when  they  may  do  it 
with  pleasure,  may  start  an  objection  against  the  use  of  this  well-in- 
tended Assistant  because  the  course  of  Arithmetic  is  always  the  same ; 
and  therefore  say  that  some  boys,  lazily  inclined,  when  they  see  another 
at  work  upon  the  same  question,  will  be  ^t  to  make  hie  operation  pass 


DUworth. 


0  PREFACE. 

:  .T  their  own.  But  these  little  forfreries  are  soon  detected  by  the  dili- 
f;ence  of  the  Tutor;  therefore,  iis  dittptent  queBlious  to  different  boy* 
do  not  in  the  least  pn)inote  tlieir  iinpnivcinont,  bo  neither  do  the  same 
<|iieBtionB  iinpodp  it.  Neither  is  it  iii  the  |Kjwcr  «if  any  master,  (in  the 
('>>urBe  of  his  business,)  how  full  of  n pints  fioever  he  may  be,  to  frame 
new  examples  at  pleasure  in  any  Unit.- ;  but  the  same  (jucstion  will  fre- 
quently occur  in  tlie  same  Kule,  notwitlutanding  Ids  greateut  care  and 
nkill  to  the  contrary. 

"It  may  also  be  farlher  olnectetl,  that  to  teach  by  a  printed  book  is 
en  argument  of  ignoi-aiicf'  aiul  ijicapucity,  which  is  no  less  trifiinfj  than 
llio  fomier.  He,  indeed,  (if  siirh  u  nnr  there  be,)  who  is  afraid  his 
ocholars  will  improve  loo  fast,  v,i\[  undoubtedly  decry  this  method,  but 
that  mastiir's  ignoi-auce  can  never  be  brought  in  question  who  can  begin 
und  end  it  readily;  ;ind,  most  certainly,  that  scholai^'s  non-iinj>rovement 
can  be  as  liti'.c  questioned  who  makes  a  much  greater  progress  by  this 
than  by  the  connnon  method." 

To  enter  into  a  long  iletail  <;f  every  Rule  would  tire  the  reader,  and 
swell  the  jjreface  to  an  nnusniil  len;:th;  I  shall,  therefore,  only  give  a 

f'eneral  idea  of  the  miMhod  of  prcccodiuL',  and  leave  the  rest  to  speak 
or  itself,  which,  I  hoi^;,  the  rcndi-r  will  find  to  answer  the  title,  anti  the 
if  commendation  givt-n  it.  As  to  llie  Rules,  they  follow  in  the  same 
manner  as  the  table  of  contents  f^tx-cifies,  and  in  much  the  same  order 
fifi  they  are  generally  taught  in  scliools.  I  have  gone  through  the  four 
fundamental  Rnles  m  Integers  first,  before  those  f>f  several  denominar 
lions,  in  order  that,  they  boing  well  miderstood,  the  latter  will  be  per- 
formed with  much  mon-  ease  and  deBjmtch,  according  to  the  rnles  shown, 
tlian  by  the  custoniary  method  of  dotting.  In  Multiplication  I  have 
shown  both  the  beaut)' and  iwe  of  that  e.vcuilent  Rule  in  resolving  most 
Questions  that  occur  in  merchandising,  and  have  prefixed  to  Reduction 
several  Bills  of  Ptircols,  which  are  applicable  to  real  business.  In  work- 
nig  Interest  by  Decimals  T  have  added  tables  to  the  Rnles,  for  the  more 
ready  calculating  of  Ammities,  &c.,  and  have  not  only  shown  the  use, 
bnt  the  method  of  making  them;  likewise  a  Table  calculated  for  find- 
ing the  Interest  of  Money  for  any  number  of  days,  at  any  rate  ])er  cent., 
by  Multiplication  and  Addition  only,  which  may  also  l>e  appliml  to  the 
calculation  of  Incomes,  Salaries,  or  Wages,  for  any  nund>er  of  days ;  and 

1  may  venture  to  say,  I  have  gone  through  the  whole  with  so  much 
plainness  and  i>erspirnity,  that  there  is  ncme  better  exUmt. 

I  have  nothing  farliier  to  wAd  but  a  return  of  my  sincere  thanks  to  all 
those  gentlemen,  schoohnaslers,  and  others,  whose  kind  approbation 
and  encouragement  have  now  established  the  use  of  this  book  m  almost 
every  school  of  eminence  throughout  the  kingdom,  but  I  think  my  grati- 
tude more  especially  due  to  those  ■who  have  favoured  me  with  tlifir  re- 
marks; though  I  nnist  still  bog  of  every  Ciuidid  ajid  judicious  reader 
that  if  he  should,  by  chance,  find  a  transposition  of  a  letter,  or  a  false 
figure,  to  excuse  it ;  for,  notwithstanding  there  has  been  great  care  tiikei 
in  correcting,  yet  en-ors  of  the  press  will  inevitably  riT'ep  in,  ami  sonn 
may  lUso  have  slipped  my  obsen'ation  ;  in  either  of  which  cases  the  ltd 
monition  of  a  good-natured  render  will  bo  very  acceptable  to  his 
Much  obli^d  and  most  obedient  bumble  servant, 

F.  WALKINGAME. 
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EXPLANATION  OF 

ARITHMETICAL  SIGNS  OR  CHARACTERS. 

+  is  the  sign  of  Addition  ;  anil  is  calleii  plus,  or  ntore. 
—  is  called  minus,  or  less,  and  denotes  Subtraction. 

X    into,  and  denotes  Multii'lication. 

-f-  by,  and  denotes  Division. 

=  is  the  sign  of  Kcii/ALrrv. 
"•     :  :  are  the  signs  of  Proportion. 
V   is  the  Radical  Si^rn,  or  sign  of  Evolution. 
</)  denotes  the  difierence  between  two  quantities  wLen  it  is 
uncertain  which  is  the  greater. 

illustrations. 
6-}-3=9  signifies  6  plus  3  erpial  9  :  tliat  is,  6  added  to  3  equal  9. 
7 — 4=3  signifies  7  minus  4  efjual  3 :  that  is,  4  taken  from  7 

leaves  3. 
4X3=12  is  read  4  into  3  equal  12  :  that  is,  4  multiplied  by  3 

equal  12. 
12-^4=3  is  read  12  iy  4  rqual  3.     But  Division  is  more  con- 
veniently expressed  in  the  form  of  a  Fraction  :  thus, 
y  =3  ;  twelve  divided  by  four  equal  three. 
As  2  :  4  :  :  8  :  16 ;   As  2  are  to  4,  so  are  8  to  16. 

1^16=4  ;  the  Square  Root  of  16  equal  4. 
V64=4  ;  the  Crtbe  Root  of  04  equal  4. 

A  vinculum  connects  two  or  more  terms  which  are  to  be  con- 
sidered as  forming  one  term  or  quantity.  It  is  signified  by  a 
line  drawn  over  them  ;  or  by  parentheses  including  them. 

A  point  is  often  used  instead  of  the  cross  to  denote  Multi- 
plication;  and  in  Algebraical  Theorems,  &c.,  the  multiplica- 
tion of  the  quantities  denoted  by  different  letters  is  under- 
stood by  placing  the  letters  together  without  any  sign  between 
them.  Thus  2  . 5+7,  denotes  that  5  and  7  are  to  be  added, 
and  the  sum  (12)  to  be  multiplied  by  2.  Also,  (ab-\-c).  (m — 1) 
denotes  that  a  and  b  are  to  be  multiplied,  c  added  to  the  pro- 
duct, and  the  whole  to  be  multiplied  by  one  /e^^than  the  num- 
ber or  quantity  represented  by  n. 

The  common  sizes  of  Books  are  marked 
Folio,               of  which     2  leaves  make  a  sheet,       ffo. 

Quarto,  4  4to. 

Octavo,  8  8vo. 

Duodecimo,      12  12mo. 

Octodecimo,     18  18mo. 
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BEING    A    COMPENDIUM    OF 


PRACTICAL  ARITHMETIC. 


Integers,  or  Whole  Numbers. 

....iTHMETic  is  the  science  of  numbers  ;  or  the  art  of  numeri- 
cal computation.  A  whole  number  is  a  unit,  or  a  collection  of 
units. 

Numbers  are  expressed  by  ten  written  characters  called 
figures,  or  digits  :  viz.  1,  2,  3,  4,  5,  6,  7,  8,  9,  which  ar.r 
signi^cant  Rgares,  all  declaring  their  own  values  by  the  names  ; 
and  the  cipher,  or  naught  (0)  an  insignificant  figure,  indicating 
no  value  when  it  stands  alone. 

NUMERATION   AND    NOTATION. 

A  figure  standing  alone,  or  the  first  on  the  right  of  others, 
denotes  only  its  simple  value,  as  so  many  units,  or  ones ;  the 
second  is  so  many  tens ;  the  third,  so  many  hundreds,  &c.,  in- 
creasing continually  towards  the  left  in  a  tenfold  proportion. 

Numeration  is  the  art  of  reading  numbers  expressed  in  fig 
ures  ;  and  Notation,  the  art  of  expressing  numbers  by  figwa 

THE  TABLE. 


»  SS=  ^S3  ^2i  ^2.5 
CC  ffif^H  EhS  EHH  KHO 
3;578,   695:273,841 


Millions'  period.       Units'  period. 
This  Table  miglit  be  infinitely  sxtended 

A  2 
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NoTC.  To  read  any  Nnmber.  IMvide  it  into  ^eriodt  of  six  fi<n»«"8 
eiuli,  begiuiiiiij;  at  tlic  ii;;lit  hand;  iind  cnch  jwriod  into  $rmi-pci-i"da 
with  a  different  marl-,  for  the  enke  of  distiiiotion.  The  first  on  tlie 
right  hiind  i»  the  Units'  iK.Ti<Hl,  the  pccond  tlit;  Millinns'  pcnod,  &c.  Be- 
ginning at  tije  left,  obnervc  thiit  the  three  fifriu-es  of  every  complete  serni- 
pcriod  mii8t  be  reckoueJ  hj)  bo  many  hundreds,  tens,  and  units;  Join- 
ing the  word  thousmi-h  wlien  you  come  to  the  middle  of  the  period,  and 
the  proper  name  of  the  j»ciind  at  the  end  of  it. 

2.  To  cj-presa  any  givcv  Niimher  in  Figures.  Begiii  nt  the  left,  and 
write  the  tiguros  which  d<'n')te  (as  so  many  hundreds,  tens,  and  units,) 
the  number  iu  that  si-mi-period;  uud  proceed  thus  with  each  HUcceBsive 
comi-period,  till  the  whole  is  completed ;  placing  a  ti:-purating  comma 
in  the  middle  of  each  pcriotl,  or  immediately  after  the  thousands,  and  a 
semicolon  between  the  periods.  But  observe,  that' though  every  semi- 
l»orio<i  but  the  first  ou  the  Uft  must  have  il«  complete  number  of  three  fig- 
ures, that  may  be  bicomplete,  and  consi.st  of  only  one  (»r  two  figures:  also, 
•vhere  si((nijlcant  figures  are  not  required  in  any  part  of  a  number,  no 
:.emi-period  must  be  omitted,  but  the  pliiccs  must  be  iilled  up  with 
iiphcrs. 

Example.  Write  in  figures,  seventy  tlioti^uud  four  hundred  billions, 
.  .vo  himdre<l  and  ten  thuusaud  millions,  mid  ninety -six. 

First,  write  70  (seventy)  with  a  coimna,  these  being  thousands  ;  then 
{00  (fonr  hundred)  with  a  semicolou,  denoting  the  end  of  the  periotl , 
next,  write  210  (two  h-iiidred  and  ten)  and,  because  they  arc  thousands, 
:iiit  a  comma  after  theai,  and  then  000  (three  ciphers,  there  being  no 
Mjore  millions)  followed  by  ti  semicolon,  to  denote  the  completion  of 
iho  peritid;  again,  put  000  (thice  more  ciphers,  denotiiig  the  absence 
•  if  thousands)  with  a  couunu  after  them,  and  then  006,  (ninety-six,) 
which  will  comjJete  llie  number:  thus,  70,400; 210,000; 000,096. 


UXERCI8ES  IN   NUMERATION  AND  NOTATION. 

Read,  or  write  in  words  the  following  numbers. 

(25)  500050005 

(26)  1010100 

(27)  llllOlOl 

(28)  499994949 

(29)  3584600987 

(30)  584610070840 

(31)  5846100708400 

(32)  37613590200116 

(33)  5008000400000 

(34)  iiO  1008000 180070 

(35)  37000000000075048 


-(1)   3 

(13)  721 

(2)  30 

(14)  906 

(3)  33 

(15)  4294 

(4)  300 

(10)  94294 

(5)  303 

(17)  294294 

(6)  330 

(18)  3703 

(7)  333 

(19)  703703 

(8)  127 

(20)  311311 

(9)  172 

(21)  113113 

(10)  217 

(2..')  131131131 

(11)  271 

(23)  708807780 

(12)  712 

(24)  807078087 

•  The  figures   in   parentheses   refer    to    the   Editor's    Key   to   thi* 
>ork. 
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Eocpress  in  figures  the  following  numbers. 

(1)  Nine;  ninety;  ninety-nine;  nine  hundred;  nine  hun- 
dred and  nine  ;  nine  hundred  and  ninety ;  nine  hundred  and 
ninety-nine. 

(2)  One  hundred  and  eight ;  one  hundred  and  eighty ; 
eight  hundred  and  one  ;  eight  hundred  and  ten  ;  one  hundred 
and  sixteen ;  one  hundred  and  sixty-one ;  six  hundred  and 
eleven. 

(3)  One  hundred  and  twenty-three  ;  one  hundred  and  thirty- 
two  ;  two  hundred  and  thirteen  ;  two  hundred  and  thirty-one  ■ 
three  hundred  and  twelve  ;  three  hundred  and  twenty-one. 

(4)  Two  thousand  five  hundred  and  seventy-two. 

(5)  Seventy-two  thousand  five  hundred  and  seventy-two. 

(6)  Five  hundred  and  seventy-two  thousand  five  hundred 
and  seventy-two. 

(7)  Ten  thousand  nine  hundred  and  ten. 

(8)  Nine  hundred  and  ten  thousand  nine  hundred  and  ten. 

(9)  One  hundred  and  nine  thousand  nine  hundred  and  one. 

(10)  One  hundred  and  ninety  thousand  and  ninety-one. 

(11)  Nine  hundred  and  one  thousand  and  nineteen. 

(12)  One  hundred  and  fourteen  millions,  one  hundred  and 
forty-one  thousand  four  hundred  and  eleven. 

(13)  Four  hundred  and  six  millions,  six  hundred  and  four 
thousand  four  hundred  and  sixty. 

(14)  Six  hundred  and  forty  millions,  forty-six  thousand  and 
sixty-four. 

(15)  Seven  millions,  seventy  thousand  seven  hundred. 

(16)  Seven  hundred  millions,  seven  thousand  and  seventy. 

(17)  Ten  millions,  one  thousand  one  hundred. 

(18)  One  hundred  and  one  millions,  eleven  thousand  one 
hundred  and  ten. 

(19)  Twelve  billions,  seventeen  thousand  and  nine  millions, 
and  eighty-nine. 

(20)  Seven  thousand  five  hundred  and  four  trillions,  sixty 
thousand  millions,  eight  hundred  thousand. 

Roman  Numerals. 


I 

1 

One. 

VI 

6 

Six. 

XI 

11 

Eleven. 

II 

2 

Two. 

VII 

7 

Seven. 

xri 

12 

Twelve. 

III 

3 

Three. 

VIII 

8 

Eight. 

xrri 

13 

Thirteen. 

IV 

4 

Four. 

IX 

9 

Nine. 

XIV 

14 

Fourteen 

V 

5 

Five. 

X 

10 

Ten. 

XV 

15 

Fifteen. 
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XVI 

16 

Sixteen. 

CC 

200 

Two  hundred. 

XVII 

17 

Seventeen. 

CCC 

300 

Three  hundred. 

XVIII 

18 

Ki;.'hteeii. 

CCCC 

400 

Four  hundred. 

XIX 

19 

Nineteen. 

I> 

500 

Five  hundred. 

XX 

20 

Twenty. 

DC 

600 

Si.\  hundred. 

XXX 

30 

Thiity, 

DCC 

700 

Seven  hundred. 

XL 

40 

Forty. 

DCCC 

800 

Eight  hundred. 

L 

50 

Fifty. 

DCCCC  900 

Nine  liondred. 

LX 

60 

Sixty. 

M 

1000 

One  thousand. 

LXX 

70 

Seventy. 

MDCCCXXX 

1830  One  thousand 

LXXX 

80 

Eighty. 

eight  hundred  and 

XC 

90 

Ninety. 

thirty. 

C 

100 

One  hundred. 

Note.  A  less  numerical  letter  staiuling  before  a  greater,  must  be  ta- 
ken from  it,  as  I  before  V  or  X,  and  X  before  L  or  C,  &c.,  thus,  IV. 
Four;  IX.  Nine;  XL.  Forty;  XC.  Ninety,  &c.  And  n  less  numerical 
letter  standing  after  a  greater,  is  to  bo  added  to  it,  thus,  VI.  Six.;  XL 
Eleven;  LX.  Sixty  ;  CX.  One  Hundred  iuid  Ten. 


All  operations  in  Arithmetic  are  comprised  under  four 
elementary  or  fundamental  littles:  viz.,  Addition,  Subtraction, 
Multiplication,  and  Division. 

ADDITION 
Teaches  to  find  the  sum  of  several  numbers. 

Bur.E.  Place  the  immbers  one  under  another,  so  that  units  may  stand 
under  unit*,  tens  under  tens,  &c. ;  add  the  units,  set  down  the  units  in 
their  sura,  and  carry  the  ten»  as  »o  many  ones  to  the  ne.\t  row ;  pro- 
ceed thus  to  the  last  row,  under  which  set  down  the  whole  amount. 

Proof.  Begin  at  the  top  and  a<ld  the  figures  do'wnwards :  M'  the  sum 
is  found  the  same  as  before,  it  is  presumed  to  be  right. 


•(I)  275 

(2)   1234 

(3)  75245 

(4)  271048 

110 

7098 

37502 

325476 

473 

3314 

91474 

107584 

354 

6732 

32145 

625608 

271 

2546 

47258 

754087 

352 

6709 

21476 

279736 

•  Say  2  and  1  are  3,  and  4  are  7,  and  3  are  10,  and  5  are  15,  set  down 
5  and  carry  1 ;  1  and  ij  are  6,  an<l  7  are  13,  and  5  are  18,  and  7  are  25, 
and  one  are  26,  and  7  are  33,  net  down  3  an<l  carry  3  ;  3  and  3  are  6,  and 
2  are  8,  and  3  are  i  1,  and  4  ;u-e  15,  and  ]  are  16,  and  2  are  18,  set  down 
18  :  so  the  mm  is  1835. 

After  practising  a  few  examples,  it  will  be  better  for  the  learner  to 
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(5)  590046 

73921 

400080 

4987 

19874 

201486 

9883 


(6)  370416 

2890 

60872 

998 

47523 

9836 

26627 


(7) 


781943 

56820 

1693748 

300486 

920437500 

78632109 

9408175 


(8)  What  is  the  sum  of  43,  401,  9747,  3464,  2263,  314, 
974? 

(9)  Add  246034,  298765,  47321,  58653,  64218,  5376, 
9821,  and  640  together. 

(10)  If  A  has  £56.  B  jE:104.  C  jE:274.  D  jC1390.  E  jG7003. 
F  £1500.  and  G  jG998. ;  how  much  is  the  whole  amount  of 
their  money  ? 

(11)  How  many  days  are  in  the  twelve  calendar  months? 

(12)  Add  87929,  135594,  7964,  3621, 27123,  8345,  35921, 
2374,  64223,  42354,  3560,  and  152165  together. 

(13)  Add  6228,  27305,  7856,  287,  7664,  100,  1423,  25258, 
528,  3135,  and  838. 

(14)  How  many  days  are  there  in  the  first  six  months  of 
the  year ;  how  many  in  the  last  six  ;  and  how  many  in  the 
whole  ? 

(15)  In  the  year  1832,  how  many  days  from  the  Epiphany 
or  Twelfth-day  (Jan.  6th)  to  the  last  day  of  July  ? 

(16)  In  the  common  year  how  many  days  from  each  Quar- 
ter-day to  the  next?  That  is,  from  Lady-day  to  Midsummer-day, 
from  thence  to  Michaelmas-day,  from  thence  to  Christmas- 
day,  and  from  Christmas-day  to  the  ensuing  Lady-day  ? 

(17)  When  will  the  lease  of  a  farm  expire,  which  was 
granted  in  the  year  1799,  for  ninety-nine  years? 

(18)  A  person  deceased  left  his  widow  in  possession  of 
jC2500.  His  eldest  son  inherited  property  of  the  value  of 
JC11340.  To  his  two  other  sons  he  bequeathed  a  thousand 
pounds  each  more  than  to  his  daughter ;  whose  portion  ex- 
ceeded the  property  left  to  her  mother  by  £500.  A  nephew 
and  a  niece  had  legacies  of  £525.  each  ;  a  public  charity 
£105.:  and  his  four  servants  the  same  sum  to  be  divided 


add  the  figures  without  naming  them.  Thus,  in  adding  the  first  col- 
umn of  the  above  example,  say  2,  3.  7,  10,  1-5 ;  set  down  5  and  carry 
1,  &c. 

This  method  will  tend  both  to  quickness  and  precision. 
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amongst  them.     What  was  the  aggregate  amount  of  his  pro- 
perty? 

(19)  Tell  the  name  and  signification  of  the  sign  put  between 
the  I'ollowiiig  numbers :  and  find  what  they  are  equal  to,  as 
the  sign  requires. 

17244-649+17+5400+12+999. 

(20)  Required  the  sum  of  forty-nine  thousand  and  sixteen; 
four  thousand  eight  hundred  and  forty  ;  eight  millions,  seven 
hundred  and  seven  thousand  one  hundred ;  nine  hundred 
and  ninety-nine ;  and  eleven  thousand  one  hundred  and  ten. 

(21)  When  will  a  person,  born  in  1819,  attain  the  age  of  45  ? 

(22)  Henry  came  of  age  13  years  before  the  birth  of  his 
cousin  James.    How  old  will  Henry  be  when  James  is  of  age  ? 

(23)  Homer,  the  celebrated  Greek,  poet,  is  supposed  to  have 
flourished  907  years  previous  to  the  conimenrement  of  the 
Christian  era.  Admitting  tliis  to  l)e  fact,  how  many  years  was 
it  from  Homer's  time  to  the  close  of  the  18th  century;  and 
how  long  to  A.  D.  1827? 


SUBTRACTION 

Teaches  to  take  a  less  number  from  a  greater,  to  find  the  re- 
mainder or  Difference. 

The  number  to  be  subtracted  is  the  Subtrahend,  and  the 
other  is  called  the  Minuend. 

Rur.E.  Miiviiig  placet!  the  iSiiliU'Htieiid  uud^rthe  Miuuend,  (in  the  same 
order  as  in  Addition,)  begin  hI  llie  units,  and  wibtract  each  figure  from 
that  above  it,  netting  down  the  reniiiinder  nnderiieatli.  But  when  the 
lower  ligure  is  the  greater,  hnmno  ten;  wliich  add  to  the  n{)|)er,  and 
then  subtract:  set  (h>wn  the  remainder,  and  can-y  one  to  the  next  figure 
of  the  Sul)truli(!ii(l  liir  the  Un  that  was  borrowed. 

Froof.  Add  the  Difference  to  the  Subtrahend,  and  their  sum  will  bo 
the  Minuend. 


(1)  From  2714754 
Take  1542725 

(4) 

271508300 
72841699 

(7) 

1000000000 
987654321 

(2)     42087296 

(5) 

375021599 
278104609 

(8) 

2746981340 

34096187 

1095681539 

(3)     45270509 
32761684 

(6) 

400087635 
9184267 

(^) 

666740825 
109348172 
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(10)  From  123456789  subtract  987G5432. 

(11)  From  31147G80975  subtract  767380799. 

(12)  Subtract  641870(.)35  from  1630054154. 

(13)  Required  the  difference  b'etween  240914  and  24C91. 

(14)  How  much  does  twenty -five  thousand  and  four  exceed 
sixteen  thousand  three  hundred  and  ninety  ? 

(15)  If  eighty-four  thousand  and  forty-eight  be  deducted 
from  half  a  million,  what  will  remain  ? 

(16)  The  annual  income  of  Mr.  Leramington,  senior,  is 
twelve  thousand  five  hundred  and  sixty  pounds.  Mr.  Lem- 
mington,  junior,  has  an  income  of  seven  thousand  eight  hun- 
dred and  eighteen  pounds  per  annum.  How  much  is  the  son's 
income  less  than  his  father's  ? 

(17)  George  the  Fourth,  at  his  accession  to  the  throne,  in 
1820,  was  in  the  58th  year  of  his  age.  In  what  year  was  he 
born,  and  how  long  had  he  reigned  on  the  29th  of  January, 
1829,  the  anniversary  of  his  accession  ? 

(18)  The  sum  of  two  numbers  is  36570,  and  one  of  them 
is  twenty  thousand  and  twelve  :   what  is  the  other  ? 

(19)  'I'homas  has  115  marbles  in  two  bags.  In  the  green 
bag  there  are  68  :  how  many  are  there  in  the  other  ? 

(20)  Two  brothers  who  were  sailors  in  Admiral  Lord 
Nelson's  fleet,  were  born,  the  elder  in  1767,  and  the  young- 
er in  1775.  What  was  the  difference  of  their  ages,  and 
how  old  was  each  when  they  fought  in  the  battle  of  Trafalgar, 
ifl  1805? 

(21)  Henry  Jenkins  died  in  1670,  at  the  age  of  169.  How 
long  prior  to  his  death  was  the  discovery  of  the  continent  of 
America  by  Columbus,  in  1498  ? — Also,  how  many  years  have 
elapsed  from  his  birth  to  1827  1 


Example.     From  32906547  Bubtraet  8210468. 
32906547   Minuend.  Say  8  from  7  I  cannot;  borrow  10,  and  7  are 

8210468  Subtrahend.  17.  8  from  17,  !)  remfiiu;  set  down  9  and  carry 
24696079  Difference.  \-^  ''f'^  6  arc  7  7  from  4  I  cannot;  borrow 
- — -TT—  10,  and  4  are  14,  7  from  14,  7 ;  set  down  7  and 

3290().j47  Proof.  cairy  1 . — 1  and  4  are  5,  5  from  5,  nothing  ;  set 

down  (0)  naught. — 0  fnjm  6,  6;  set  down  6. — 1  from  0  I  cannot;  bat 
1  from  10,  9  ;  set  down  9  and  caiTy  1.  Proceed  in  like  manner  to  the 
end. 

Wlien  the  pupil  is  initiated  in  the  practice  by  working  an  example  or 
two,  he  may  simplify  the  work  by  omitting  to  express  some  of  the  par- 
ticulars. Thiis.  in  the  preceding  e-xample,  it  will  be  sufficient  merely 
to  say,  8  from  17,  9 ;  set  down  9  and  carry  1 ;  1  and  6  are  7,  7  from  14, 
7  ;  set  down  7  and  carry  1,  &c. 
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(22)  Borrowed  at  various  times,  JC644.,  jC957.,  £90., 
JC1378.,  and  jei293. ;  and  paid  again  the  different  sums  of 
£763.,  £591.,  JC1161.,  jCIOOO.,  and  j£:847.— What  remains 
unpaid  ? 

(2.3)  Explain  the  name  and  signification  of  the  sign  used ; 
and  work  the  two  following  examples. 

10874  —  9999  51170  —  50049 

(24)  John  is  seventeen  years  younger  than  Thomas  :  how 
old  will  Thomas  be  when  John  is  of  age  ;  and  how  old  will 
John  be  when  Thomas  is  50  ? 


MULTIPLICATION 

Teaches  to  repeat  a  given  number  as  many  times  as  there 
are  units  in  another  given  number. 

The  number  to  be  multiplied  is  called  the  Multiplicand ; 
that  by  which  we  multiply  is  the  Mrdtiplier ;  and  the  num- 
ber produced  by  multiplying  is  the  Product. 

Rule.  When  the  multiplier  is  not  more  than  12,  multiply  the  unit*' 
figure  of  the  multiplicand,  set  down  the  unitg  of  the  product,  reserving 
the  tens;  multiply  the  next  figure,  to  the  product  of  which  carry  the 
tens  reserved :  proceed  thus  till  the  whole  is  multiplied,  and  set  uown 
the  last  product  iu  full.* 


MULTIPLICATION   TABLE. 


10 


11   12 


18  27  36 
10,  20  30  40 
11  22  33  44 


10  12 

15  18 

20  24 

25  30 

30  36 

35  42 

40  48 

45  54 

50  60 

55  66 


14 
21 


16 
24 


28  32 

35  40 

42  48 

49  56 

56  64 

63  72 

70  80 

77  88 


12|  24  36  48  60  72  84  96 


18 
27 
36 
45 
54 
63 
72 
81 
90 
99 
108 


20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 


22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

132 


24i 

36, 

48 

60 

72 

84 

96 

108 

120 

132 

144 


•  Example.     Multijiljr  71.3097  by  4. 

Say  4  times  7  are  28.  set  down  8  and  carry  2 ;  4  times 

713097         9  are  36  and  2  are  38,  set  down  8  and  carry  3;  4  times 

4         0  (nHUght)  iU'.d  3  are  3,  set  down  3  ;  4  times  3  are  12, 

2852388         *^^  down  2  and  carry  1 ;  4  times  1  are  4  and  1  are  5,  set 

down  5 ;  4  times  7  are  28,  set  down  28. 
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(1)  Multiply  25104736  by  2.    j  (7)  Multiply  3725104  by  8. 

(2)  Multiply  52471021  by  3.    •  (8)  Multiply  4215466  by  9. 

(3)  Multiply 7925437521  by4. '  (9)  Multiply  2701057  by  10.* 

(4)  Multiply  27104107  bv  5.    j  (10)  Multiply  31040171  by  11. 

(5)  Multiply  23104759  by  6.      (11)  Multiply  73998063  by  12. 

(6)  Multiply  7092516  by  7.      I 

(12)  Multiply  780149326  by  3,  4,  5,  6,  7,  8,  9,  and  10. 

(13)  Multiply  123456789  by  4,  5,  6,  7,  8,  and  9. 

(14)  Multiply  987654321  by  9,  10,  11,  and  12. 

When  the  multiplier  is  between  12  and  20,  multiply  by 
the  units'  figure  in  the  multiplier,  adding  to  each  product  the 
last  figure  multiplied.! 


(18)  2057165X16. 

(19)  6251721X17. 


(20)  9215324X18. 

(21)  2571341X19. 


(15)  5710592X13. 

(16)  5107252X14. 

(17)  7653210x15. 

When  the  multiplier  consists  of  several  figures,  n)ultiply 
by  each  of  them  sep;irately,  observing  to  put  the  first  figure 
of  every  product  under  that  figure  you  multiply  by.  Add 
the  several  products  together,  and  their  sum  will  be  the  total 
product.^ 

Proof.  Make  the  former  multiplicand  the  multiplier,  and  the  multi- 
plier the  multiplicand ;  and  if  the  work  is  right,  the  products  of  both 
operations  will  correspond.  Otheritise.  A  presumptive  or  probable 
proof  (not  a  positive  one)  may  be  obtained  thus :  Add  together  the 
figures  in  each  factor,  casting  out  or  rejecting  the  nines  in  the  sums  as 
you  proceed;  set  down  the  remainders  on  each  side  of  a  cross,  multiply 
them  together,  and  set  down  the  excess  above  the  nines  in  tlieii-  product 

•  To  multiply  by  10,  annex  a  cipher  to  the  multiplicand,  for  the  pro- 
duct.    To  multiply  by  100,  annex  two  ciphers,  &c. 
Examples. 
t  Multiply  96048  by  15. 

Say  5  times  8  are  40,  set  down  0  and  carry  4 ;  5  times 

96048  4  are"  20  and  4  are  24,  and  8  are  32,  set  down  2  and  carry 

15  3 ;  5  times  0  and  3  are  3,  and  4  are  7,  set  down  7  ;  ft  times 

■       ■  6  are  30,  set  down  0  and  carry  3 ;  5  times  9  are  4.5  and  3 

144U7--0  ^^  ^g^  ^^^  g  ^^  -^^  ggj  jJq^j^  4  and  carry  5 ;  5  and  9  are 

14,  set  down  14. 
X  Multiply  76047  by  249. 
76047 

249  Proof. 

684423  Product  by      9.  0 

304188         do.       by    40.  6X6 

1.52094  do.      by  200.  0 

18035703  Totjil  product. 


18 


MULTrPLICATIOV  OF  INTEGERS. 


[tutor'* 


at  die  top  of  the  cnms.  Thtiii  cast  out  the  niucs  Fixjin  t)ie  product,  and 
plitce  the  exceti  below  the  croKs.  It'  these  two  coiTeiiiMPiid,  the  work 
U  probably  righ* :  if  uot,  it  u  certainly  wrong. 


(22)  271041071X5147. 

(23)  623I0047X1G68. 


(24)  170925164X7419. 

(25)  9500985742  XGl 879. 
(26)  170149.58685(57X4768756. 

When  ciphers  are  intermixed  with  the  significant  fijijures  in 
the  iiiulliplior,  they  may  be  omitted ;  but  great  care  must  be 
taken  tu  place  the  iirst  figure  of  the  next  product  under<the 
figure  you  multiply  by.* 

Ciphers  on  the  right  of  the  multiplier  or  multiplicand  (if 
omitted  in  the  work)  must  be  placed  in  the  total  product. f 


(27)  571204X27009. 

(28)  7561240325X57002. 

(29)  562710931X590030. 


(30)  1379500X3400. 

(31)  7271000X52600. 

(32)  74837000X975000. 


A  niimber  iModuced  from  multiplying  two  numbers  to- 
gether is  called  :i  comp6.sitc  number;  and  the  two  numbers 
producing  it  are  called  the  factors,  or  component  parts.  When 
the  multiplier  is  a  compdsite  number,  you  may  multiply  by  one 
of  the  factors ;  and  that  product  multiplied  by  the  other  will 
give  the  total  product.} 


(33)  771039X35. 

(34)  921563X32. 

(35)  715241X56. 

(36)  679998X132. 


(37)  7984956X144. 

(38)  8760472  X999.§ 

(39)  7039654X99999. 


(40)  \  boy  can  point  16000  pins  in  an  hour.  How  many 
can  five  boys  do  in  six  days,  supposing  them  to  work  10  clear 
hours  in  a  day  ? 


•  Multiply  31864  by  7008. 
318G4 


Examples. 


7008 
254912 
223048 

223302912 


Proof. 

6 

4X6 

6 


t  Multiply  63850  by  5200. 
63850 

5200  Proof. 

12770  1 

31925  ^><7 

332020000  ^ 


t  Multiply  63175  by  45. 
63i75 
5X9=45 

315875 
9 


2842875 


4  For  an  abridged  method  of 
multiplying  by  a  series  of  nine$, 
Bee  the  Key. 
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(41)  If  a  person  walks  apon  an  average  7  miles  a  day,  how 
many  miles  will  he  travel  in  42  years,  reckoning  365  days  to 
a  year  ? 

(42)  Multiply  the  smn  of  365,  9081,  and  22048,  by  the 
difference  between  9081  and  22048. 

(43)  Required  the  continued  product  of  112,  45,  17,  and  99. 

Note.   Multiply  all  the  numbers  one  iuto  another. 


DIVISION 
Teaches  to  find  how  often  one  number  is  contained  in  an- 
other ;  or  to  divide  a  number  into  any  equal  parts  required. 

The  number  to  be  divided  is  called  the  Dividend ;  that  by 
which  we  divide  is  the  Divisor ;  and  the  number  oF)tained  by 
dividing  is  the  Quotient ;  which  shows  how  many  times  the 
divisor  is  contained  in  the  dividend.  When  it  is  not  contain- 
ed an  exact  number  of  times,  there  is  a  part  of  the  dividend 
left,  which  is  calleil  the  Remainder. 

Rule.  When  the  divisor  is  not  more  than  12,  find  how  often 
it  is  contained  in  the  first  figure  (or  two  figures)  of  the  divi- 
dend ;  set  down  the  quotient  underneath,  and  carry  the  over- 
plus (if  any)  to  the  next  in  the  dividend,  as  so  many  tens ; 
find  how  often  the  divisor  is  contained  therein,  set  it  down, 
and  continue  in  the  same  manner  to  the  end. 

When  the  divisor  exceeds  12,  find  the  number  of  times  it 
is  contained  in  a  sufficient  part  of  the  dividend,  whjch  may 
be  called  a  dividual;  place  the  quotient  figure  on  the  right, 
multiply  the  divisor  by  it,  subtract  the  product  from  the  di- 
vidual, and  to  the  remainder  bring  down  the  next  figure  of  the 
dividend,  which  will  form  a  new  dividual :  proceed  with  this 
as  before,  and  so  on,  till  all  the  figures  are  brought  down. 

Proof.  Multiply  the  divisor  and  quotient  together,  adding 
the  remainder  (if  any)  and  the  product  will  be  the  same  as 
the  dividend. 

(1)  Divide  725107  by  2.*     |    (2)  Divide  7210472  by  3. 

*  Example.     Divide  7328105  by  4. 

Divisor  4)7328105  Dividend.  Say  the  fours  in  7,  once  and  3  over; 

Quotient    1832026 — 1  Rem.  ^^^  ^^^^  ^  33,  8  times  4  aie  32  and 

4  1  over;  the  fours  in  12,  3  times;  the 

i^^no^n^L  T>      t  fours  in  8,  twice ;  the  fours  in  1,  0  and 

^-^""^"^  IToof.  J  ^^^gj..  ^jjg  f^^jj.^  j^  jQ^  ^^j^  4  are  8, 

and  2  over ;  the  fours  in  25,  six  fours  are  94  and  1  over. 


DIVISION  OP  INTBOERS. 


[TDTOU'i 


20 

(3)  Divide 

(4)  Divide 

(5)  Divide 
(0)  Divide 

(7)  Divide 

(8)  Divide 

(9)  Divide 

(10)  Divide 

(11)  Divide 

(12)  Divide 
5,7, 

(13)  Divide 
9,11 

When  the  divisor  is  a  compdsite  number,  you  may  divide  the 
dividend  by  one  of  the  component  parts,  and  that  quotient  by 
the  other ;  which  will  jrive  the  quotient  required.  But  the 
true  remainder  must  be  found  by  the  following 

RuLK.  Multiply  the  second  remainder  by  the  first  divisor: 
to  that  product  add  the  first  remainder,  which  will  give  the 
true  one. 


7210116  by 
7203287  by 
5231037  by 
2532701  by 
2547325  by 

25047306  by 

70312G45  by  10. 

12804763  by  11. 

79043260  by  12. 

37000421  by    3, 

and  9. 

111111111  bye, 

,  and  12. 


(14)7210473         -r37.» 
(15)42749467       ^347. 
(16)734097143     ^5743.t 
(17)1610478407  -r54716. 
(18)4973401891   -^510834. 
(19) 51704567874-r4765043. 
(20) 17453798946123741H- 

31479461. 
(21)25473221        -^27100.;^ 
(22)725347216     H-572100. 
(23) 752473729     -^373000. 
(24) 6325104997  -r2 15000. 


(25)  3210473^27.^ 

(26)  7210473-=-35. 


(27)  6251043H-42. 

(28)  5761034-f-54. 


*  Example.     Divkle  408.5.5  by  29. 
Dividoiul. 
Divisor  29)40835(1408  Quotient. 
29  29 


118 
116 


12G72 
2816 

255        23  Remainder. 
232  40855  Proof. 
23 
t  When  the  divisor  is  large,  the  quotient  figures  are  most  easily 
fouud  by  trials  of  the  firrt  figure  (or  tvo)  in  the  leading  figures  of  the 
divideud. 

\  Ciphers  at  the  right  of  the  divisor  may  be  cut  oflF,  and  as  many 
figures  from  the  right  of  the  dividend ;  but  these  must  be  annexed  to 
the  remainder  at  last. 

$  Example.    Divide  314659  by  21. 
21=7X3)314659 


7)104886—1 
1498.3—5 


S- 


5X3+1=16  rem. 


ASSISTANT.]  DIVISION   OF   INTEGERS.  21 

A  number  may  be  divided  by  10,  100,  1000,  &c.,  by  merely 
cutting  off  one,  two,  three,  &;c.,  figures  on  the  right :  the  other 
figures  are  the  quotient,  those  cut  off  are  the  remainder. 

Thus  76390-M  0=7639  ;  2384  57-M 0=23845  and  7  rem. 

And  4598653-M 000=4598  and  653  rem. 

(29)  65941089-MO.  I       (31)  18043329-MOOOO. 

(30)  7208465^100.  |       (32)  7406572-M200. 

(33)  What  is  the  difference  between  the  12th  part  of 
107724,  and  the  23d  part  of  346610  ? 

(34)  If  a  ship  bound  to  Jamaica  set  sail  from  Liverpool  on 
the  25th  of  January,  1828,  and  arrived  at  that  island  on  the 
8th  of  March,  what  was  the  velocity  of  her  sailing  per  day 
and  per  hour  ;  the  distance  being  4558  miles  ? 

Note.  This  is  the  direct  distance.  The  ciicuitous  coarse  of  the  ship 
■would  be  considerably  more. 

(35)  The  period  of  Jupiter's  revolution  in  his  orbit  roimd 
the  sun,  which  is  the  year  of  that  planet,  is  4330  of  our  days. 
How  many  of  our  years,  reckoning  365  days  to  the  year,  are 
equal  to  five  years  of  Jupiter  ? 

(36)  I  would  plant  2072  elms  in  1  4  rows,  the  trees  in  each 
row  17  feet  asunder:   what  length  will  the  grove  be  1 

(37)  If  a  chest  of  oranges,  1292  in  number,  be  distributed, 
one  moiety  among  19  boys,  the  other  among  17  girls:  how 
many  will  fall  to  the  share  of  each  ? 

(38)  The  circumference  of  the  earth's  orbit,  or  annual  path 
round  the  sun,  is  about  596440000  miles.  Supposing  the 
year  to  be  exactly  3651  days,  or  8766  hours,  how  many  miles 
in  an  hour,  and  how  many  in  a  minute,  are  we  carried  by  this 
motion  ? 

(39)  Required  the  sum,  the  difference,  the  product,  and  the 
quotient,  of  3679  and  283  :  and  also  the  quotient  of  the  pro- 
duct divided  by  the  sum. 

(40)  The  sum  of  two  numbers  is  4290 ;  the  less  number 
is  143  :  what  is  their  difference,  product,  and  quotient ;  and  the 
quotient  of  the  product  divided  by  the  difference  ? 

(41)  The  product  of  a  certain  number  multiplied  by  694, 
when  320  are  added,  is  equal  to  500000  :  what  is  that  number  ? 

(42)  Allowing  the  earth  to  revolve  on  its  axis  in  exactly  24 
hours,  and  the  circumference  at  the  equator  to  be  24864  miles  ; 
at  what  rate  per  hour  and  per  minute  are  the  inhabitants  of 
that  part  carried  round  by  the  revolution  1  Also,  at  what  rate 
are  the  inhabitants  of  London  carried  round,  the  circumference 
in  that  latitude  being  15480  miles  1 


82  TABLES   OF   MOKSy.  [TWTOR'8 

ARITHMETICAL  AND  COMMPmCIAL  TABLES. 

STERLING    MO.VEY. 

4  farthings  (qrs.)  make  1   penny,  d. 
12  pence ]    shilling,  s. 

5  shiliin^fs     ....     1    crown,  cr. 
20  shilhngs,  J  pound,  or  sovereign,  £. 

}(I.  denotes  a  fartliing,  ^d.  a  iiailpeniiy,  aiul  f  <f.  three  far- 
things. 

Qra.    4  =       1  peimv. 

48  =     12  =     ii   shillin?. 
240  =     00  =5=1  cii>wn. 
960  =  240  =  20  =  4  =r  1  pound. 

OBSOI.KTE     COINS. 

A  gninea  (weijrht  5  dic/».  OJJ  /;•»•».)  viilue  21»-.  A  inoidore,  27».  A 
pistole,  I7s.  A  mnrk,  13«.  4d.  An  aiijjel,  I0«.  A  noble,  6«.  8d.  A 
tester,  Gd.     A  groat,  4d. 

Notes.  Gold  m  cnnauh-red  thi-  stiuidard  im  tjil ;  and  there  is  no  alter- 
ation ill  the  nejf  coin,  cither  in  finenosa  or  weisfht,  from  that  of  former 
coinages;  21  (•ovrrci^ns  being  eqnal  in  weight  U}  20  guinea*.  1869 
sovereigns  weigh  exactly  40  ^s  troy.  A  sovereign  is  therefore  a  h'ttle 
more  than  5  diets.  '.)\  grs.  (5  diets.  3-274  ^rt.)  and  a  htiM'  sovereign  rath- 
er exceeds  2  dv/x.  13^  grs.  (2  dvts.  Vi-Ci'i?  frrg.)  Tho  ncK  itiher  coin 
is  of  the  same  fineness  as  that  of  former  cohiagcs ;  but  1  lb.  of  silver  is 
now  coined  into  66«.  iii^tend  of  62».,  as  it  was  fonncrly,  so  that  one 
shilling  now  weighs  3  dwls.  iby^grs.,  and  other  silver  pieces  in  pro- 
portion. 

The  mint  valne  of  gold  is  jC3..17..10.i.  yter  ounce,  and  of  eilrcrS*.  dd. 

Tho  standard  for  gold  coii-  is  22  puvts  (commonly  cjiUed  carat»)  of 
fine  g'l'd,  and  2  pT.;t«  (or  nnrnir,)  of  co;v^>er,  melted  together.  For  sil- 
ver coin,  11  oz.  2  dwtf.  of  tine  silver,  alloyed  with  13  dtrts.  of  copper. 

MONEY    TABLE. 


'  Fmthinfra. 

Farthings. 

Pencr. 

Pence. 

Pencr. 

ShiUingt. 

qrs.      d. 

qm.        d. 

d.         s. 

d.         ».d. 

d.           B.    d. 

».        £.  s. 

4  are  1 

32  are  8 

36  are  3 

20  are  1    8 

I(>0arel3    4 

80  are  4    0 

6  ...  li 

34...   8i 

48...    4 

30...   2    6 

170.. .14    2 

.90...    4  10 

8  ...  2 

36...   9 

60...   5     40...   3    4 

1«0...1.5    0 

100...   5    0 

10...  2i 

33...    Oi 

72...   6    50...   4    2 

ir»0...1.5  10 

110...   5  10 

12  ...  3 

40.. .10 

P4...   7\   60...   5    0200. ..16    8 

120...  6    0 

14  ...  .3i 

42. ..10.] 

06...   8    70...   5  10 

130...   6  10 

16  ...  4 

44.. .11 

108...   9    00...   6    8 

Hhillitteg. 

140...   7    0 

18...  4i 

46.. .Hi 

rJ0...1O    .00...   7    6 

ir,o...  7  10 

20  ...  5 

48.. .1*. 

1.32. ..11  100...   8     i 

20  are  1    OilCO...  8    0 

22  . . .  .5i 

_ 

144...12iI10...   9    2 

30...    1  10  170...   8  10 

24  ...  6 

Penre. 

1.56. ..13  120. ..10    0 

40...  2    0  180...  9    0 

26  . . .  6i 

d.            M. 

168-..14  130.. .10  10 

50...  2  10  190...   9  10 

28  ...7 

12  are  1 

180. ..1.5  140. ..11    8 

60...   3    0I2OO...IO    0 

30  - . .  7i 

24.. .  2 

192...  16  1.-)0...12    6 

70...   3  10i21O...10  10 

ASSISTANT.]  WSieHTS  AND  MBASUKES.  23 

NoT«.  When  the  units'  figure  is  cut  off  fixtm  any  number  of  shil- 
lings,  half  the  reniainiiig  figures  will  be  the  ptoaudt^.  Thus,  2o6«.= 
£12.  16s.  because  half  of  25=12;  and  the  one  over  prefixed  to  the  6, 
gives  16*. 


WEIGHTS  AND  MEASURES. 

TROY    WEIGHT. 

24  grains  (gr.)  make  1  pennyweight,  dwt. 
20  pennyweights         1  ounce        .       oz. 
12  ounces       .       .       1  poun-1,       .        ftf. 
Grains.     24  =       1  p^nnvweight. 
430  =    20  =   louuce. 
5760  =  240  =  12  =  1  pound. 
^       G!old,  sDver,  and  gems,  are  weighed  hy  this  weight. 

apothecaries'  weight. 

20  grains  (gr.)  make  1  scruple,    .     .     3 

3  scruples.      .     .       1  dram,        .     .      3 

8  drams     ...       1  ounce,      .     .      1 

12  ounces    ...       1  pound,     .     .     ft. 

Grains.  20  =       1  scruple. 

60  =      3=1  dram. 
480  =    24  =    8=1  ounce. 
57fiq  =  288  =  96  =  12  =  1  pound.- 
This  is  used  only  in  the  mixing  of  medicines. 
These  are  the  same  grain,  ounce,  and  pound,  as  those  in  Tray  Weight. 

AVOIRDUPOIS   WEIGHT. 

16  drams  (dr.)  make     ....     1  ounce, .     .     oz. 

16  ounces        1  pound, .     .     lb. 

14  pounds        1  stone,   .     .     st. 

28  pounds,  or  2  stones  ....      I  quarter,     .     qr. 
4  quarters,  or  8  st.  or  112  ?b.     .      1  hundred,  .     cwt. 

20  hundreds 1  ton,       .     .     t. 

Drams.     16  =  1  ounce. 

256  =         16  =         1  pound. 
3584  =      224  =       14  =      1  .>tone. 
7168  =      448  =      28  =      2=1  quarter. 
28672=     1792=     112=       8=4=    1  cwt. 
573440  =  3.5840  =  2240  =  160  =  80  =  20  =  1  ton. 
By  this  weight  nearly  all  the  comnion  necessaries  of  life  are  w^eigh- 
ed.     A  truss   of  hay=56  ft.   and  one  of  straw=36  ih.     A  load  is   36 
trusses.     A  peck  loaf  weiclis  17  *.  6  oz.  1  dr.    In  the  metropolis,  8  B>. 
are  a  stone  of  meat.     A  fother  of  lead  is  19^  cwt.     In  some  districts, 
goods  of  various  descriptions  (as  cheese,  coal,  &c.,  are  sold  by  the  long 
CKt.  or  120  H>. 
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When  wool  is  purchased  from  the  grower,  the  legal  stone 
of  14  H).  and  the  tod  of  28  lb.  are  used.       But  in  the  deal- 
ings between  woolstaplers  and  manufacturers, 
15  pounds  are     .     .     1  stone. 
2  stones,  or  30  \b. .     .     1  tod. 
8  tods,  or  240  Hj.    .     .     1  pack  or  sack. 

COMPARISON   OF   WEIGHTS. 

A  grain  is  the  elementary  or  standard  weight. 

1  ounce  avoirdupois  is  .     .     437^  grains. 

1  ounce  troy 480 

1  pound  troy 5760 

1  pound  avoirdupois       ,     .  7000 
175  pounds  troy=144  pounds  avoirdupois. 
175  ounces  troy=192  ounces  avoirdupois. 

We  limy,  therefore,  reduce  lbi<.  Troy  into  Avoirduiwis  by  multtplj-ing 
them  by  144,  and  dividing  by  17,'»,  &c. 

LINEAL,  OR   LONG   MEASURE. 

12  inches  (in.)  make   . 

3  feet,  or  36  inches    . 

2  yards,  or  6  feet 
5^  yards,  or  161  feet 

4  polos,  or  22  yards  . 
40  poles,  or  10  ch.,  or  220  yds.       1  furlong,        .      .    fur. 

8  furlongs,  or  1760  yards    .     .     1  mile,       .     .     .     m. 

3  miles         1  league,    .     .     .     I. 

Barlny-coiTiB. 

3  =  1  inch. 

36  =        12  =        1  foot. 
108  =        36  =        3    =         1  yard. 
.')f)4  =       198  =       I6i  =        r>i  =       1  pole. 
2.3760  =    79110  =    660    =    220    =    40  =  1  fivrlong. 
190080  =  63360  =  5280    =  1760    =  320  =  8  ==  1  mile. 

Note.  It  is  coramonl^y  stipposed  that  the  Enjilish  inch  wm  oripiniU- 
ly  taken  frotn  three  grams  of  barley,  selected  from  tlxe  middle  of  the 
ear  and  well  dried. 

A  twelfth  part  of  an  inch  is  called  a  line. 

4  inches  are  n  hand,  used  in  measuiing  the  height  of  horses.  5  feet 
are  a  pace.     A  cubit  =  li  feet  neai'ly. 

This  nieastiro  determines  the  h-ngth  of  lines.  A  line  has  the  dimen 
sion  of  length  only,  without  breadth  or  tliickuess. 

•  The  chain  consists  of  100  links,  each  link  being  =  7  92  inches. 


1  foot,  .      ...    ft. 
1  yard,       ,     .     .     yd. 
1  fathom,  .     .     .     fa. 
1  pole,  rod,  or  perch,  p. 
1  land  chain,*      ,     ch. 
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CLOTH  MEASTTRE. 

2^  inches  {in.)  make  .     .     1  nail,     .     .     n. 
4  nails,  or  9  inches     .     .     1  quarter,     ,     qr. 

4  quarters 1  yard,    .     .     yd. 

5  quarters 1  English  ell,  E.  et 

A  Flemish  ell  is  3  qrs.     A  French  ell  6  qrs. 

-     Used  for  all  drapery  goods. 

dnPERFICIAL,  OR  SQUARE  MEASURE. 

144  square  inches  {sq.  in.)  make  1  square  foot,     sq.ft. 

9  square  feet 1  square  yard,    sq.  yd. 

30|  sq.  yards,  or  272^  sq.  feet      1  sq.  rod,  pole,  or  perchi 

Also,  in  the  measure  of  land, 
40  perches  make       ....     1  rood,      .     .     r. 
4  roods,  or  4840  yards     .     .     1  acre,      .     .     a. 

10,000  square  links 1  square  chain,  sq.  c. 

10  sq.  chains,  or  100,000  links  1  acre,      .     .     a. 
640  acres     .......     1  square  mile,    sq.  nit 

Inches.     144=  1  foot. 

1296  =  9=1  yard. 

39204  =      272i  =      30^=      1  pole. 
1568100  =  10890    =  1210    =    40  =  1  rood. 
62726  !0  =  43500    =  4840    =  100  =  4  =  1  acre. 

Roofing,  flooring,  &c.,  are  commonly  charged  by  the  Square,  contaiiH 
ing  100  square  feet. 

By  this  measure  is  expressed  the  area  of  any  snperficies,  or  sor&ce; 
A  superficies  has  measorable  length  and  breadth. 

CUBIC,  OR  SOLID  MEASURE. 

1728  cuhic  inches  {in.)  make  1  cubic  foot. 

27  cubic  feet 1  cubic  yard.* 

40  feet  of  round  timber,  or )  ^  ,     ■• 

50  feet  of  hewn  timber        >  ' 

42  feet 1  ton  of  shipping; 

4^  cord  of  wood  is  4  feet  broad,  4  feet  deep;  and  8  feet  long^  bein^ 
128  cubic  feet. 

A  stack  of  wood  is  3  feet  broad,  3  feet  deep,  and  12  feet  long,  b^hi^ 
108  cubic  feet. 

This  determines  the  solid  contents  of  bodies.  A  BoUd  has  thred  <li» 
meii:>ions,  length,  breadth,  and  thickness; 

*  A  solid  yard  of  earth  is  called  a  Idddi 
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IMPERIAL  MEASURE. 

This  is  the  standard  now  established  by  Act  of  Parliament, 
as  a  general  measure  of  capacity  for  liquid  and  dry  articles. 

2  pints  {pt.)  make   ...     1  quart,     qt. 

4  quarts 1  gallon,    gal. 

The  imperial  or  standard  gallon  must  contain  lOJbs.  Avoir- 
■lupois  weight  of  pure  water,  at  the  temperature  of  62°  of 
i'alirenheit's  thermometer.  This  quantity  measures  277J* 
cubic  inches  ;  being  about  one-Jljlh  greater  than  the  old  wine 
iimasure,  one-thirty-srcond  greater  than  the  old  dry  measure, 
and  one-sixtieth  less  than  the  old  ale  measure. 

IN  DRY  MEASURE, 

2  gallons  {gal.)  make  .     .     1  peck,      ph. 

4  pecks 1  bushel,   b. 

8  bushels 1  quarter,  qr. 

Com  to  bo  Btricken  f>ff  tho  mraaure  with  a  round  stick,  or  roller. 
Obsolete.     A  cooin  =  4  bashels ;  a  chuldmn  =  4  quarters ;  a  wey  = 
5  quarters  ;  a  last  =  2  weys. 

Solid  iuches.     277^  =    1  gallou. 

.').'i4i  =2=1  peck. 
2218    =    8=    4=1  bushel. 
17744    =64  =  32=8=1  (luarter. 

OF  COALS, 

3  bushels  make  ....     1  sack. 

12  sacks,  or  36  bushels       .     1  chaldron. 
21  chalilrons 1  score. 

All  the  measures  used  for  heaped  goods  are  to  be  of  cylin- 
Irical  form  ;  the  di;iiueler  being  at  least  double  the  doplh. 
The  height  of  tho  raised  cone  to  be  equal  to  three-fourths  of 
the  depth  of  the  measure. 

The  old  dry  gallon  contained  268|  cubic  inches. 

Note.  The  bushel,  for  innatiDrins  heai>efl  goods,  Jinist  be  17*81 
inches  in  diameter,  luul  S.U04  inclifs  deep;  or  if  made  18  uiclies  in 
diameter,  the  depth  will  be  8*717  inches.  The  cone  to  be  raised  6*6 
inches  in  height. 

In  WINE  AND  SPIRIT  MEASURE,  the  old  gallon  contained  231 
cubic  inches. 

63  gallons  were    ....     a  hogshead,  hhd. 
2  hogsheads,  or  126  gallons  a  pipe  or  butt. 

4  hogsheads,  or  252  gallons  a  tun. 


Mure  accurately,  277*274  cubic  iuchea. 


ASSISTANT.]  TABLES  OF  MEASURES.  27 

Some  other  denominations  have  been  long  obsolete ;  as,  an  anker  (10 
gallons;)  a  runlet  (18  gallons;)  a  tiorcc  (42  gallons;)  a  puncheon  (84 
gallons.)  But  casks  of  most  descriptions  are  generally  charged  accord- 
mg  to  the  number  of  gallons  contained. 

Solid  inches.     34|^=        1  pint. 

60-,*8=:        2=        1  quart. 
2711    =        8  =        4=1  gallon. 
17466^    =    504  =   252  =    63  =  1  hogshead. 
349331^    =  1008  =    504  =  126  =  2  =  1  pipe. 
69867     =  2016  =  1008  =  252  =  4  =  2  =  1  tun. 
In  ALE,  BEER,  or  POUTEK  MEAsiiRE,  the  old  galioii  contain- 
ed 282  cubic  inches  ;  and  measures  of  the  following  denomi- 
nations have  been  in  use  : — 

A  firkin,  containing  ...  9  gallons. 

A  kilderkin 18  gallons. 

A  barrel     ......       36  gallons. 

A  hogshead 54  gallons. 

A  butt 108  gallons. 

Cubic  inches.     34.7^  —      1  pint.       • 

69  ,V  =      2  =      I  quart. 
277,'    =      8  =      4  =      1  gallon. 
24951    =    72  =    36  =      9=1  firkin. 
4990|   =  144  =   72  =    18  =   2=1  kilderkin. 
9981      =268  =  144=    36=    4=2=1  barrel, 
1497U    =432  =  216=    54=    6  =  3  =  U  =  1  hogsh'd. 
29943"    =  864  =  432  =  lOb  =  12  =  6  =  3"  =  2  =  1  butt. 

*RULES   FOR  CHANGING   OLD  MEA.SDRES  TO   IMPERIAL. 

Ale.  Multiply  by  60,  and  divide  by  59 ;  or  add  Jg-  part.  (True 
within  ,  0 n o ft  pai"*  of  the  whole.) 

Or,maltiply  by  179,aad  divide  by  176.  (True,  within  -r-nsivw  part.) 

Day.  Multiply  by  32,  and  divide  by  33  ;  or  deduct  gj  part 
(Error,  less  than  ;iVt,t  pa.t.) 

Wine.  Multiply  by  5,  and  divide  by  6,  or  deduct  ^  part.  (Error, 
less  than  j-^^  part.) 

Or,  multiply  by  624,  and  divide  by  749.  (Error,  less  than  sitl»o6 
part.) 

•rules  for  changing  IMPERI.U.  TO  OLD  MEASURES. 

Ale.     Multiply  by  59,  and  divide  by  60,  or  deduct  ^  part. 

Or,  midtiply  by  176,  and  divide  by  179. 

Day.  Multiply  by  33,  and  divide  by  32,  or  add  3^  part. — That 
is,  add  one  peck  in  every  quarter,  one  quart  in  every  bushel,  or  half 
a  pint  in  every  peck. 

Wine.     Multiply  by  6,  and  divide  by  5,  or  add  I  part. 

Otherwise,  multiply  by  749,  and  divide  by  624. 

*  E^xamples  applying  to  these  Rules  -will  be  found  in  the  Miscella- 
neous Questiou.-i  iii  ihf  hjlter  part  of  the  book. 
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TIME. 

60  sccoaJs  (6ec.)  make 1  minute,     .     min. 

60  minutus 1  hour,   .     .     hr. 

24  hours 1  day,*  .     .     d. 

7  days 1  week,  .     .     wh. 

52  weeks,  1  day,  6  hours,  or  >  i   t  v 

365  days,  6  hours     ...      p     '     '  1  J"li«>  X^ar,  yr. 

365  days,  5  hours,  48  min.,  51^  seconds  The  Solar  year.f 

100  years 1  century. 

Seconds.     60  =  1  ininute. 

3C00  =        60  =      1  hour. 
86400=    1440=    24  =  lduy. 
604800  =  10080  =  168  =  7  =  1  week. 
31557600  =  .525960  =  8766  =  305  d.  6h.  =  52  w.  1  d.  6A.  =  1  Julian  year. 
31556931  =  523948  =  8765  =  365  d.  5  h.  48  m.  51^"  =1  Solar  year. 

The  year  is  divided  into  12  Calendar  months;  January,  February, 
Marcli,  April,  May,  June,  July,  August,  September,  October,  November, 
December. 

The  days  are  thirty  in  Septemoer,  I  Aud  in  each  other  thirty-one : 
In  April,  June,  iuid  in  November;  1  But  every  leap-year  we  assign 
Twenty-eight  in  Febmary  alone,      \  To  February  twenty-nine. 

The  leap-years  are  those  which  can  be  exactly  divided  by 
4  ;  as,  1824,  1828,  &c.  Hence  it  appears  that  the  year  is 
accounted  365  days,  for  three  years  together ;  and  366  days  in 
ihe  fourth:  the  average  being  365^  days.    (The  Jvlian  Year.) 

Four  weeLs  are  frequently  called  a  month ;  but  in  this  sense 
it  is  better  to  avoid  the  term. 

Note.  In  all  (luestions  in  this  book,  where  the  proposed  or  required 
time  consists  of  years,  months,  weeks,  &c.,  allow  4  weeks  to  a  mouth, 
aud  13  months  to  a  year. 

GEOMETRY. 

60  seconds  (")  make     .     .     1  minute, '' 

60  minutes 1  degree,  ° 

360  degrees 1  circle. 

Many  highly  iinportai.t  calculations  in  the  mathematical 
sciences  are  founded  on  this  division  of  the  circle. 

In  Astronomy,  the  great  circle  of  the  ecliptic  (or  of  the  zo- 
diac)  is  divided  into  12  signs,  each  30°. 

•  A  day  is  the  time  in  which  the  earth  revolves  once  upon  its  axis : 
by  law  iuid  custom  it  is  reckoned  £rom  midnight  to  midnight;  but  the 
astronomical  day  begins  at  noon. 

t  Tfae  Solar,  or  true  year,  is  that  portiou  of  time  in  which  the  earth 
makes  one  entire  revolution  round  the  sun. 
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In  Geography,  a  degree  of  latitude,  or  of  longitude  on  the 
equator,  measures  nearly  69^^  British  miles.  But  a  minute 
of  a  degree  is  called  a  geographical  mile. 

ARTICLES  SOLD  BY  TALE. 
12  articles  of  any  kind,  are  1  dozen.  24  sheets  of  paper  1  qtiire. 

12  dozen 1  gross.  20  «iaire8  ...     1  ream. 

12  gross 1  great  gross.      2  reams   ...     1  bundle. 

20  articles 1  score. 


DEFINITIONS. 

1 .  A  NiTMBER  is  called  abstract,  when  it  is  considered  simply, 
or  without  reference  to  any  subject ;  as  seven,  a  thousand,  &c. 

2.  When  a  number  is  applied  to  denote  so  many  of  a  par- 
ticular subject,  it  is  a  concrete  number ;  as  seven  pounds,  a 
thousand  yards,  &c. 

3.  A  denomination  is  a  name  of  any  particular  distinctive  part 
of  money,  weight,  or  measure ;  as  penny,  pound,  yard,  &c. 

4.  The  association  of  a  concrete  number  with  its  subject, 
forms  a  quantity. 

5.  A  simple  quantity  has  only  one  denomination;  as  seven 
pounds. 

6.  A  compound  quantity  consists  of  more  denominations  than 
one  ;  as  seven  pounds  five  shillings. 


REDUCTION 

Is  the  method  of  changing  quantities  of  one  denomination 
into  another  denomination,  retaining  the  same  value. 

Role.  Consider  how  many  of  the  less  name  make  one  of 
the  greater  ;  and  multiply  by  that  number  to  reduce  the  great- 
er name  to  the  less,  or  divide  by  it  to  reduce  the  less  name  to 
the  greater. 

£.    S.       d.  ExAKPLES. 

8     8     6^ 

20  Reduce  jE8..8..6i.  into  farthings. 

12    '  The  .£8.  being  multiplied  by  20,  and  the  8«.  add- 

-— ^  ed,  make  168«. ;  these  being  multiplied  by  12,  and 

2"^-  "•  the  6d.  added,  make  2022rf. ;  which  being  multi- 

plied  by  4  and  the  2  farthings  added,  make  iu  the 

800(1  qrs.  Ans.  n-'  ^le  mJO  farthings. 
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(1)  In  jC12.  how  many  shillings,  pence,  and  farthinp^s  ? 

Ans.  240*.  2880d.  11520  qrs. 

(2)  In  31 1520  farthings,  how  many  pouuds  ?  Ans.  JC324..10. 

(3)  Change  21  guineas  into  farthings.     Ans.  21168  qrs. 

(4)  In  £\l..b..3{.  how  many  farthings  ?  Ans.  16573  qrs. 

(5)  In  JC25..14..1.  how  many  pence?  Ans.  6169rf. 
^6)  Reduce  17940  pence  to  crowns.     Ans.  299  crowns. 

(7)  In  15  crowns,  how  many  shillings  and  sixpences? 

Ans.  lbs.  150  sixpences. 

(8)  Change  57  half-crowns  into  threepences,  pence,  and 
farthings.  Ans.  570  threepences,  171  Of?.  6840  fartJitJigs. 

(9)  How  many  half-crowns,  and  how  many  sixpences,  are 
equivalent  to  jC25..17..6.  ?  Ans.  207  half-er.  1035  sixpences. 

(10)  Convert  jei7..11..9.  into  threepences. 

Ans.  1407  threep. 
(W)  Change  £10. .13. .10^.  into  halfpence.     Ans.  5133. 

(12)  In  52  crowns,  as  many  half-crowns,  shillings,  and 
pence,  how  many  farthings?  Ans.  21424 far. 

(13)  Convert  17380  farthings  into  £.      Ans.  jC18..2..1. 

(14)  In  21424  farthings,  how  many  crowns,  half-crowns, 
shillings,  and  pence,  of  each  an  equal  number?      Ans.  52. 

(15)  Reduce  60  guineas  to  shillings,  crowns,  and  pounds. 

Ans.  12Q0s.  252  crowns,  £63. 

(16)  Reduce  76  moidores*  into  pounds.  Ans.  JC102..12. 

(17)  How  many  shillings,  half-crowns,  and  crowns,   an 
equal  number  of  each,  are  there  in  jC55G.  ? 

Ans.  1308  of  each,  and  2s.  over. 

(18)  In  1308  crowns,  as  many  half-crowns,  and  as  many 
shillings,  how  many  pounds?  Ans.  jC555..18. 

(19)  Seven  men  brought  jC15.. 10.  each  into  the  mint,  to  be 
exchanged  for  guineas ;  how  many  would  they  have  ? 

Ans.  103  guineas  and  7s.  over. 

(20)  In  525  American  dollars,  at  4*.  6d.  each,  how  many 
pounds  sterling ?  Ans.  £\\S..2..6. 

C6nverBe  to  the  preceding  Example. 
In  8090  farthings,  how  many  pounds  7 

4)8090  qrt.  Dividing  the  farthings  hy  4,  we  obtain  2022J. 

jo-voQooi  A  and  2  over,  which  -Am  far  tit  hip*,  l)«'cnn«e  the  re- 

",       'i  mainder  is  a  part  of  the  divi(J<'iul.     Divide  i!0'22 

2[0)l<i|8<.  6ii.        ijy  12^  and  we  oht;iin  168x.  and  Qd.  over:  these 

Ans.  £8..8..6|.  shillings  divided  by  20,  give  £Q.  8«.,  so  that  the 

answer  is  JC8..8..6^. 
•  27  shillings.     The  moidore  is  currtait  in  Portugal,  but  not  in  Eng- 
land. 
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WEIGHTS  AND  MEASURES. 

TROV   WEIGHT. 

.    (21)  In  27  ounces  of  gold,  how  many  grains  ?  Ans.  12960. 

(22)  Reduce  3  lb.  10  oz.  7  diet.  5  gr.  to  grains  ?  Ans.  22253. 

(23)  In  8  ingots  of  silver,  each  ingot  weighing  7  lb.  4  oz. 
17  dwts.  15  gr.  how  many  grains  ?  ^?i*.  341304  ^r. 

(24)  How  many  ingots  weighing  7  lb.  4  oz.  17  dwts.  15  gr 
«ach  are  there  in  341304  grains  ?  A7is.  8  ingots. 

apothecaries'   WEIGHT. 

(25)  In  27»i.  7  S.  2  3.  13.  2gr.  how  many  grains  ? 

Ans.  159022  grains. 

(26)  In  a  compound  of  9  5-  4  3.  1  3.  how  many  pills  of  6 
grains  each?  Ans.  916 pills. 

AVOIRDUPOIS   WEIGHT. 

(27)  In  14769  ounces,  how  many  cwt.  ? 

Ans.  8  cwt.  0  qr.  27  lb.  1  oz. 

(28)  In  34  tons,  17  cwt.  1  y/-.  19  lb.  how  many  pounds  ? 

^7ii\  781  lUJ. 

(29)  In  9  cwt.  2  yr.s.  14  lb.  of  indigo,  how  many  half  stones, 
and  how  many  pounds?  Ans.  154  half  stones,  1078  lb. 

(30)  How  many  stones  and  pounds  are  there  in  27  hogs- 
heads of  tobacco,  each  weighing  neat  8J  cwt.  ? 

Ans.  1890  st07ies,  26460  lb. 

(31)  Bought  32  bags  of  hops,  each  bag  2  cwt.  1  qr.  14  Zi., 
and  another  of  150  lb.,  how  many  cwt.  are  there  in  the  whole  ? 

^n.y.  77  ctct.  1  ^r.  10  lb. 

(32)  In  27  ctc«.  of  raisins,  how  many  parcels  of  18  lb.  each  ? 

J.7W.  168. 

CLOTH   MEASURE. 

(33)  In  27  yards,  how  m«ny  nails?  Ans.  432. 

(34)  In  75  English  ells,  how  many  yards  ? 

Ans.  93  yards,  3  qrs. 

(35)  In  24  pieces,  each  containing  32  Flemish  ells,  how 
many  English  ells  ?  Ans.  460  English  ells,  4  qrs. 

(36)  In  17  pieces  of  cloth,  each  27  Flemish  ells,  how  many 
yards  ?  Ans.  344  yards,  1  qr. 

(37)  In  911i  yards,  how  many  English  ells  ?     Ans.  729. 

(38)  In  12  bales  of  cloth,  each  containing  25  pieces,  of 
15  English  ells,  how  many  yards  ?  Ans.  5625. 

LONG  MEASURE. 

(39)  In  571  miles,  how  many  furlongs  and  poles  ? 

Ans.  '^QO  fiirlongs,  laiOO  poles. 
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(40)  In  7  miles,  how  many  feet  and  inches  ? 

Ans.  3G9G0  feet,  443520  inches. 

(41)  In  72  leagues,  how  numy  yards  I   A/is.  380160  yards. 

(42)  If  the  distance  from  London  to  Bawtry  be  accounted 
150  miles,  what  is  the  number  of  leagues,  and  also  the  num- 
ber of  yards,  feet,  and  inches  ? 

Ans.  50  leagues,  264000  yards,  792000  fret,  9504000  inches. 

(43)  How  often  will  the  wheel  of  a  coach,  that  is  17  feet  in 
circumference,  turn  in  100  miles  ?    Ans.  31058}  |  times  round. 

(44)  How  many  barley-corns  will  reach  round  the  globe, 
|.he  circumference  being  360  degrees,  sup{>osiug  that  each 
degree  were  69  miles  and  a  half?  Ans.  4755801600. 

See  Table  of  Geometry,  page  28. 

LAND  MEASURE. 

(45)  In  27  a.  3  r.  19 p.  how  many  perches?  Ans.  4459. 

(46)  A  person  having  a  piece  of  ground,  containing  37 
acres,  1  perch,  intends  to  dispose  of  15  acres:  how  many 
perches  will  he  have  left?  Ans.  3521  perches. 

(47)  There  are  4  fields  to  be  divided  into  shares  of  75 
perches  each  ;  the  first  field  contains  5  acres ;  the  second  4 
acres,  2  perches ;  the  third  7  acres,  3  roods ;  and  the  foiu'th 
2  acres,  1  rood  :  how  many  shares  will  there  be  ? 

A?i.s.  40  shares,  42  perches  rem. 

(48)  In  a  field  of  9  acres  and  a  half,  how  many  gardens 
niay  be  made,  each  containing  500  square  yards  ? 

Ans.  91,  and  480  yards  rem. 

IMPERIAL  MEASURE. 

(49)  In  10080  pints  of  port  wine,  how  many  tuns? 

Ans.  5  tuns. 

(50)  In  35  pipes  of  Madeira,  l^pw  many  gallons  and  pints  ? 

Ans.  AilOgals.  35280  pints. 

(51)  A  gentleman  ordered  his  butler  to  bottle  off  |  of  a 
pipe  of  French  wine  into  quarts,  and  the  rest  into  pints. 
How  many  dozen  of  each  had  he  ?        Ans.  28  dozen  of  each. 

(52)  In  46  barrels  of  beer,  how  many  pints  1    Ans.  13248. 

(53)  In  10  barrels  of  ale,  how  many  gallons  and  quarts  1 

A?is.  360  gals.  1440  qts. 

(54)  In  12480  pints  of  porter,  how  many  kilderkins? 

Arts.  86  kil.  1  fr.  3  gals. 

108  barrels  of  ale,  how  many  hogsheads  ?  Ans.  72. 
120  quarters  of  corn,  how  many  bushels,  pecks,  gal- 
lons, and  quarts  ?    Ans.  960  hu.  3SiOpks'.  7080 gul.  30720  qts. 


(55)  In  10 

(56)  In  12 
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(57)  How  many  bushels  are  there  in  970  pints  ? 

Ans.  15  bu.  1  gal.^pts. 

(58)  In  1  score,  16  chaldrons  of  coals,  how  many  sacks 
and  bushels?  Ans.  444  sacks,  1333  btisheh. 


(59)  In  72015  hours,  how  many  weeks  ? 

Ans.  428  weeks,  4  days,  15  hours. 

(60)  How  many  days  were  there  from  the  birth  of  Christ, 
to  Christmas,  1794,  estimating  365^  days  to  the  year? 

Ans.  655258^  days. 

(61)  Stowe  writes,  that  London  was  built  1108  years  be- 
fore our  Saviour's  birth.  Find  the  number  of  hours  to  Christ- 
mas, 1794.  Ans.  25438932  hours. 

(62)  From  July  18th,  1799,  to  April  18th,  1826,  how  many 
days  ?         Ans.  9770^  days,  reckoning  365i  days  to  a  year. 

(63)  In  a  lunar  month,  containing  29  days,  12  hours,  44 
minutes,  2  seconds  and  eight-tenths,  how  many  tenth  parts  of 
seconds  ?  Ans.  25514428. 

(64)  How  many  seconds  are  there  in  18  centuries,  estima- 
ting the  solar  year  at  365  days,  5  hours,  48  minutes,  51  i 
seconds  ?  Ans.  56802476700  seconds. 


COMPOUND  ADDITION 
Teaches  to  find  the  sum  of  Compound  Quantities. 

Rule.  Add  the  niirabers  of  the  least  denomination ;  divide  the  Bum 
by  as  many  as  make  one  of  the  next  greater;  set  down  the  remainder 
(if  any)  and  carry  the  quotient  to  those  of  the  next  greater :  proceed 
ihns  to  the  greatest  denomination,  which  add  as  in  Simple  Addition. 

Proof.     As  in  simple  Addition. 


Example.  Say  1,  2,  5,  7  farthings  are  1  penny  3  far- 

£■      *.       d.  things;  set  down  |  and  carry  Id. — 1,  10,  11, 

15..  7..   4i  16,  20,  30,  40d.  are  3s.  4d.;  set  down  Ad.  and 

7..18..10|  carry  3s.— 3,  12,  20,  27,  37,  47,  .57*.  are  £2. 

11. .19..   5  17«.;  set  down  17«.  and  carry  £2.   Thereat 

6.. 10. -Hi  Bsin  Simple  Addition. 

4 . .   0 . .   9^  In  Addition  of  Money,  the  reduction  of  one 

4.5..  17..   4  J  denomination  to  the  next  greater  is  generally 

done  without  the  trouble  of  dividing,  by  the 

know^ledge  previously  acquired  of  the  Money 
Tables. 

B2 
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ItUT0R*8 


MONEY. 


(1) 

«. 
13 
9 
15 
17 
16 
14 


d. 
^ 

3 

7? 


(2) 

JE.  «.  d. 

27  7  0 

34  14  10| 

57  19  2\ 

91  16  0 

75  18  7^ 

97  13  5 


(3) 

£.     I.  d. 

35  17  0 

59  14  10^ 

97  13  lOi 

37  16  S\ 

97  15  7 

59  16  01 


X.   «. 

d. 

75  3 

0 

54  17 

1 

91  15 

H| 

35  16 

H 

29  19  ] 

iif 

91  17 

ii 

(5) 

— 

£         s. 

d. 

257  1 

5J 

734  3 

7? 

595  5 

3 

159  14 

7i 

207  5 

4 

798  16 

7} 

(6) 

£.       g. 

d. 

525  2 

H 

179  3 

5 

250  4 

7i 

975  3 

5} 

254  5 

7 

379  4 

5? 

X.  ».  d. 

21  14  7J 

75  16  0 

79  2  4i^ 

57  16  5^ 

26  13  8| 

54  2  7 


(8) 

£.  s.  d. 

73  2  ]^ 

25  12  7 

96  13  5^ 
76  17  31 

97  14  IJ 
54  11  71 


jE. 

127 
525 
271 
524 
379 
215 


(9) 


d. 
4  7i 

3  10 
0  0 
9  1 

4  0^ 

5  lU 


(10) 

jE.  ». 

261  17 

379  13 

257  16  7^ 

184  13  5 
725  2 
359  6 


d. 

H 
5 


3i 
5 


(H) 


£. 
31  1 
75  13 
39  19 
97  17 
36  13 
24  16 


d. 

1 

7i 
3* 
5 

3i 


(12) 

jE.  ».   d. 

27  13  5| 

16  12  lOJf 

9  13  o} 

15  2  loj 

37  19  0 

56  19  If 


WEIGHTS  AND  MEASURES. 


oz. 
5 

(13) 

dirt. 

11 

4 

7 

19 

21 

3 

15 

14 

7 

19 

22 

9 

18 

15 

8 

13 

12 

1 

WEIGHT. 

(14) 
/b.  oz.  diet. 

5  2  15 

22 

3  11  17 

14 

3  7  15 

19 

9  1  13 

21 

3  9  7 

23 

5  2  15 

17 

il 

APOTHECARIES    WEIGHT. 


(1.-5) 

(16) 

ft.  5.  3. 

•3. 

I- 

3.  ^.gr. 

17  10  7 

1 

2 

1  0  12 

9  5  2 

2 

1 

7  1  17 

27  11  1 

2 

10 

2  0  14 

9  5  6 

1 

5 

7  1  15 

37  10  5 

2 

9 

5  2  13 

49  0  7 

0 

1 

4  1  18 

ASSISTANT.] 


COJfPODND  ADDITION. 


36 


(17) 


a. 

oz. 

dr. 

152 

15 

15 

272 

14 

10 

303 

15 

11 

255 

10 

4 

173 

6 

2 

635 

13 

13 

AVOIRDUPOIS    WEIGHT. 
(18) 


cmt. 

qrg.  lb. 

(19) 

t.  ev)t. 

qrf.  Ih. 

25 

1  17 

7   17 

2  12 

72 

3  26 

5  5 

3  M 

54 

1  16 

2  4 

1  17 

24 

1  16 

3  18 

2  19 

17 

0  19 

7  9 

3  20 

55 

2  16 

8  5 

1  24 

(20) 


yd,. 

ft- 

in. 

225 

1 

9 

171 

0 

3 

52 

2 

6 

397 

0 

10 

154 

2 

7 

137 

1 

4 

1 

LONG  MEASURE. 
(21) /ca.     nt.Jur.po. 

72  2  1  19 


27 
35 


7  22 
5  31 


79  0  6  12 
51  1  6  17 
72  0  5  21 


(22)  m.  fur.  yds. 

39  6  3(5 

14  7  21^ 

3  4  160 

45  3  20J 

17  1   l!i 

32  4  17H 


CLOTH 
(23) 
yd*,     qr*. 
135  3 


70  2 

95  3 

176  1 

26  0 

279  2 


MEASURE. 
(24) 
E.  e.   qrs.    n. 


272 

152 


79 
154 


1 
2 

79  0  1 
156  2  0 


LAND  MEASURE 
(25) 


726  1 

219  2 

1455  3 

879  1 

438  2 

757  0 


P- 
31 
17 
14 
21 
14 
0 


(26) 

a. 

1232  1 

327  0 

131  2 

1219  1 

223  2 


P- 
11 
19 
15 
le 
t 


236  0   0 


IMPERIAL  MEASURE. 


(27) 
lihdi.^als. 

31  57 

qts. 
1 

97  18 

2 

76  13 

1 

55  46 

2 

87  38 

3 

55  17 

1 

^H      V 

^ 

(28) 
<.  hhd.gfil.qtg. 
14  3  27  2 


19  2 

56  3 

17  0 

39  2 

75  2 

16  1 

54  1 

19  2 

97  3 

54  3 

ALE  AN 

D  BEER 

bar. 
25 

(20) 
fir.  gal. 
2  7 

hhd. 

76 

30 

gal. 
51 

2 

17 

3  5 

57 

3 

3 

96 

2  6 

97 

27 

3 

75 

1   8 

22 

•<r 

O 

» 

96 

3  7 

32 

:9 

3 

75 

0  5 

55 

>8 

3 

36 


COMPOUNP  ADDITION. 


[tutor's 


(31) 

qr$. 

h. 

300 

2 

167 

0 

369 

7 

50 

3 

74 

6 

b. 
16 
21 

7 
15 

3 


(32) 

p.  gal.  qf». 


71 
51 

76 
95 
79 


(33) 
d.   k. 
3   11 

2  9 

0  21 

3  21 

1  15 


57 
95 
76 
53 

98 


(34) 

d.  h.    m.     ». 

2  15  42  41 

3  21  27  51 
0  15  37  28 
2  21  42  27 
2  18  47  38 


(35)  A,  B,  C,  and  D,  were  partners  in  the  purchase  of  a 
quantity  of  goods  :  A  laid  out  £7.  half-a-guinca,  and  a  crown  ; 
B,  49*.  C,  54*.  6d.  and  D,  87d.     What  was  the  purchase  ? 

Ans.  jC13..6..3. 

(36)  A  man  lent  his  friend  at  different  times  these  several 
sums,  viz.  £63.— jC;25..15.— JC32..7.— jei5..14..10.  and  four 
score  and  nineteen  pounds,  half-a-guinea,  and  a  sliilling. 
How  much  was  the  whole  loan  ?  A?is;  jC236..8..4. 

(37)  Bought  goods,  for  which  I  paid  jC54..17  ;  for  packing 
13*.  8d. ;  carriage  jC1..5..4  ;  and  expenses  over  making  the  bar- 
gain 14*.  3(i.     What  was  the  whole  cost?     Ans.  JC57..10..3. 

(38)  A  nobleman,  previous  to  quitting  town,  wished  to  dis- 
charge his  tradesmen's  bills.  On  inquiry  he  found  that  he 
owed  82  guineas  for  rent ; — to  his  wine-merchant,  jC72..5  ; — 
to  his  confectioner,  i^r?..13..4  ; — to  his  draper,  je47..13..2  ; — 
to  his  tailor,  £\  10. .15. ,6  ; — to  his  coach-maker,  jC157..8  ; — to 
his  tallow-chandler,  jC8..17..9; — tolas  corn-factor,  £170.. 6. .8; 
— to  his  brewer,  je52..17..0  ; — to  his  butcher,  £122. .11. .5  ; — 
to  his  baker,  jC37..9..5  ; — and  to  his  servants  for  wages, 
£53..  18.  What  money  must  he  draw  from  his  banker,  in- 
cluding £100.  that  he  wished  to  take  with  him  ? 

Ans.  £1032..17..3. 

(39)  A  father  was  24  years  of  age  (allowing  13  months  to 
a  year,  and  28  days  to  a  montli)  at  the  birth  of  his  first  child  ; 
between  the  eldest  and  next  born  was  I  year,  ]  1  months,  and 
J  4  days  ;  between  the  second  and  third  were  2  years,  1  month, 
•ind  15  days  ;  between  the  third  and  fourth,  2  years,  10  months, 
and  25  days.  When  the  fourth  was  27  years,  9  mouths,  and 
12  days  old,  what  age  was  the  father? 

Ans.  58  years,  7  months,  10  days. 

(40)  A  clerk  having  been  out  collecting  debts,  presented 
an  account  that  A  paid  hhn  £7  .5..2  ; — H  £15.. 18.. 6;';  ; — 
C  £150..!  "^..21 ;— D  £17..6..8  ;— E  5  guineas,  2  crown  pieces, 
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4  half-crowns  and  4*.  2d. ; — F  paid  him  only  twenty  groats  ; — 
G  j£:76..15..9i ; — and  H  £121, .12. .4.  How  much  was  the 
whole  amount  ?  Arts.  jC396..7..6J-. 

(41)  A  nobleman  had  a  service  of  plate,  which  consisted  of 
twenty  dishes,  weighing  203  oz.  8  dwts. ;  36  plates,  408  oz. 
9  ducts.;  5  dozen  spoons,  112  oz.  8  dwts. ;  6  salts,  and  6 
pepper-boxes,  71  oz.  7  du-ts.  ;  knires  and  forks,  73  oz.  5  dwts. ; 
two  large  cups,  a  tankard,  and  a  mug,  121  oz.  4  (kpts. ;  a  tea- 
urn  and  lamp,  131  oz.  7  dwts.;  with  sundry  other  small  ar- 
ticles, weighing  105  oz.  5  dwts.  The  weight  of  the  whole 
is  required.  Ans.  102  lb.  2  oz.  13  dtrts. 

(42)  A  hop-merchant  buys  5  bags  of  hops,  of  which  the 
first  weighed  2  cwt.  3  qrs.  13  Ih. ;  the  second,  2  cwt.  2  qrs. 

11  lb.;  the  third,  2  cwt.  3  qrs.  5  lb. ;  the  fourth,  2  cwt.  3  qrs. 

12  lb.;  the  fifth,  2  cwt.  3  qrs.  15  lb.  He  purchased  also 
two  pockets,  each  pocket  weighing  84  lb.  I  desire  to  know 
the  weight  of  the  whole.  Atis.  15  cwt.  2  qrs. 


COMPOUND  SUBTRACTION 

Teaches  to  find  the  difference  of  Compound  Quantities. 

RuT.K.  Subtract  as  in  iutegers :  bxit  borrow  (when  there  is  occasion) 
as  many  as  are  equal  to  one  of  the  next  greater  denomination:  observ- 
ing to  ear-ry  one  to  the  next  for  that  vrhich  was  borrowed.* 

Proof.    As  in  Simple  Subtraction, 


(1)  jE.      ».       i. 

From  715     2     1\ 
Take  476     3     8^ 


MONEY. 


(2)  £. 
316 
218     2 


3     54 


(3)  £.  s.  d. 
87  2  10 
79      3      71 


*  Example. 

£.  s.  d. 
8J)..12..7i 
54..17..9I 

34..14..ft| 


Subtract  je54..17..P|.  from  Je89..12..7i. 

Because  3  farthings  cannot  be  taken  from  2,  say  3 
from  4,  1.  and  2  are  3 ;  set  dowTi  3  and  carry  1. — 1  and 
9  are  10,  10  from  12,  2,  and  7  are  9;  set  down  9  and 
ca'-rk'  1. — 1  and  17  are  18,  18  from  20,  2,  and  12  are 
14  :  set  down  14  and  carry  1  to  the  pounds. 
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[tutor's 


X.    $. 

d. 

3  15 

u 

1    14 

7 

1 

£.     $. 

d. 

23     2 

H 

17     9 

8i 

£^^^ 
£.      $. 

d. 

37     3 

4^ 

25     5 

2i 

(7) 
£.        «. 

321     17 

257    14 


£.  ».  d. 
59  15  3j 
36    17     2 


(9) 

71       2     4 
19    13     7? 


(16)  jC.      «.     d. 

Borrowed     350     0     0 


Paid  at 

different 

times 

Paid  in  all 
Remains  to  pay 


26  5  0 

73  10  6 

41  9  8^ 

66  14  9 


(10) 

£.  M.  d. 

527  3  5f 

139  5  7i 


£.  s.  d. 
300  15  0 
296  15  10 


(12) 
£.  I. 
68  13 


44  19  10^ 


(17) 


(13) 

£.      M.  d. 

10  7  6 

9  19  7 


(14) 

£.       I.  d. 

500  0  0 

499  19  llj 


(15) 

£.      i.  d. 

779  12  0 

689  13  6 


£.     $.     d. 
Lent  577  10  0 


Received  I 
at  severaW 


95  10  0 


74  15  9 


times  [  23  j^  ^^ 
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(18) 

lb.    oz.  dwf.  gr 
52       1       7      2 

39     0  15     7 


TROY   WEIGHT. 

(19) 
lb.  oz.  dwt.  gr. 
7      2      2      7 

5     7     15 


APOTHECARIES    WEIGHT. 


(20) 

(21) 

ft. 

g.     3. 

3. 

ft. 

5.  3.  ^.gr 

5 

2      1 

0 

9 

7    2    1   13 

2 

5     2 

1 

5 

— 

7    3    1    18 

(22)  lb.  oz.  dr. 
35  10  5 
29  12     7 


AVOIRDUPOIS   WEIGHT. 

(23)  ewf.  qr.  Id. 
35  1  21 
25     1   27 


(24)  /.  cvt.  qrs.   lb. 

21       1      2      7 

9  11     3   15 


ASSISTANT.] 
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LONG  MEASURE. 

1 

IMPERIAL  MEASURE WINE. 

(25) 
yds.    ft.  in. 
107   2  10 

(26) 
lea.  mi.  fur.  po. 
147  2  6  29 

(31) 
hhd.  gal.  qts.pts. 
47  47  2  1 

(32) 
tun  hhd.  gal. qts. 
42  2  37  2 

78  2  11 

58  2  7 

33 

28  59  3  0 

17  3  49  3 

CLOTH 

MEASURE. 

ALE  AND  BEER. 

(27) 
yds.   qrs.  n. 
71   1   2 

(28) 
E.  e.  qrs. 
35  2 

n. 
1 

(33) 
ar.    fir.  gal. 
37   2   1 

(34) 
hhd.  gal.  qts. 
27  27  1 

3   2   1 

14  3 

2 

25  1  7 

12  50  2 

LAND  I 

MEASURE. 

CORN  AND  COAL. 

(29) 

a.        r.    p. 

175  1  27 

(30) 

a.        r. 

325  2 

1 

(35) 
qr.      b.     p. 
65  2  1 

(36) 
sc.  ch.     sa.    b. 

3  16  1  0 

59  0  37 

279  3 

5 

57  2  3 

2  12  2  1 

*(37)yr».  mo.  to.  d. 
79  8  2  4 
23     9     3     5 


(38)  h.  m.  sec. 
24  42  45 
19  53  47 


t  (39)    yrs.    m.      d. 

10      7     20 

5     8     29 


(40)  When  an  estate  of  £300.  per  annum  is  reduced  by  the 
payment  of  taxes  to  12  score  and  £14.. 6.  what  are  the  taxes  ? 

Ans.  £45. .14. 

(41)  A  horse  with  his  furniture  is  worth  £37. .5;  without 
it,  14  guineas  ;  how  much  does  the  price  of  the  furniture  ex- 
ceed that  of  the  horse?  Ans.  £7. .17. 

(42)  A  merchant  commencing  trade,  owed  £750 ;  he  had 
in  cash,  commodities,  the  stocks,  and  good  debts,  £125 10. .7  ; 
he  cleared  the  first  year  by  commerce  £452. .3. .6.  What  was 
he  then  worth  ?  Ans.  £12212.. 10. .6. 

(43)  A  gentleman  left  £45247.  to  his  two  daughters,  of 


*  In  this  example  allow  4  weeks  to  a  mouth,  and  13  months  to  the 
year. 

t  In  this,  reckon  30  days  to  a  month,  and  12  months  to  the  year. 
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which  the  younger  was  to  have  15  thousand,  15  hundred,  and 
twice  X"15.     What  was  the  elder  sister's  fortune  ? 

Ans.  JC28717. 

(44)  A  tradesman  being  insolvent,  called  all  his  creditors 
together,  and  found  he  owed  to  A  jt.'53..7..6  ; — to  B  jei05..10  ; 
—to  C  je34..5..2  ;— to  D  je28..16..5  ;— to  E  JC14..15..8  ;— to 
V  £\  12..9  ; — and  to  G  jei43..12..9.  The  value  of  his  stock 
was  JC212..6;  and  the  amount  of  good  book-debts  was 
£\  12. .8. .3  ;  besides  jC21..10..5.  money  in  hand.  How  much 
would  his  creditors  lose  by  taking  the  whole  of  his  effects? 

Ans.  The  creditors  lost  jG146..11..10. 

(45)  My  agent  at  Seville,  in  Spain,  renders  me  the  follow- 
ing account  of  money  received  for  the  sale  of  goods  sent 
him  on  commission,  viz.  for  bees'  wax  jG37..15..4  ;  stockings 
je37..6..7;  tob:i(-co  jei25..11..6;  linen  cloth  jeil2..14..8  ;  tin 
JC115..10..5.  He  informs  me  at  the  same  time,  that  he  has 
shipped,  agreeably  to  my  order,  wines,  value  jC250..15  ;  fruit 
X"51..12..6;  figs-ei9..17..6;  oil  jei9..12..4;  and  Spanish  wool, 
value  jb'115..15..6.  How  stands  the  balance  of  the  account 
between  us?  Ans.  Due  to  the  agent  JC28..14..4. 

(46)  The  great  bell  at  Oxford,  the  heaviest  in  England,  is 
stated  to  weigh  7  tons,  1 1  cwt.  3  qrs.  4  lbs.,  that  of  St.  Paul's, 
in  London,  5  tons,  2  cwt.  1  qr.  22  lbs.,  and  that  of  Lincoln, 
called  the  Great  Tom,  4  tons,  16  cwt.  3  qrs.  16  lbs.  How 
much  is  the  aggregate  weight  of  these  three  bells  inferior  to 
that  of  the  great  bell  at  Moscow,  which  is  198  tons? 

Ans.  ISO  tons,  8  cwt.  3  qrs.  14  lbs. 


COMPOUND  MULTIPLICATION 

Is  the  method  of  multiplying  Compound  Quantities. 

RuLK.  Multiply  the  least  denomination ;  reduce  the  product 
and  carry  to  the  next,  as  directed  in  Compound  Addition  ;  and 
the  same  with  the  rest. 

When  the  multiplier  is  a  compdsite  number  above  12,  mul- 
tiply (as  before  directed)  by  its  component  parts.  For  other 
numbers,  multiply  by  the  factors  of  the  nearest  compdsite ; 
adding  to  the  last  product,  so  many  times  the  top  line  as  will 
supply  the  deficiency  ;  or  subtracting  so  many  times,  if  there 
;~  on  excess. 


ASSISTANT.] 
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MONEY. 

•d) 
jE.      s.      d. 

35  12     7J 

2 

(2) 

£.       8.         d. 

75   13      li 
3 

£.      s.      d. 
62     5     41 
4 

s 

1 
1 

1 

(4) 

£.        8.        d. 

57     2     4| 
5 

1      5     3| 

(5)  57  18 

(6)  81      9 

(7)  64  10 

(8)  118     6 

d. 

7i  X  6. 

Hi  X  7. 

5X8. 

4i  X  9. 

£. 
(9)  135 

(10)  79 

(11)  247 

(12)  119 

.      d. 

3     6|  X  10. 
3     7i  X  11 
t   Hi  X  12. 
7     5f  X  12. 

£.     s.      d. 

(13)  0     9     6 

(14)  1     2     6 

(15)  0     7     8i 

Xl8.t 
X26.J: 
X21. 

(16)  1 

(17) 

(18) 

d. 
5     3iX35. 
7     25X75. 
9     7   X37. 

£.  s.  d. 

(19)  1   5  3X97 

(20)  0  6  4X43 

(21)  What  is  the  value  of  127ft.  of  souchong  tea,  at  12.?. 
3d.  per  ».?  Ans.  je77..15..9. 

(22)  135  stones  of  soap,  at  7s.  5(^.  per  stone?  ^n.y.  jC50..1..3. 

(23)  74  ells  of  diaper,  at  Is.  A\d.  per  ell?     Ans.  £5..1..9. 

(24)  6  doz.  pairs  of  gloves,  at  1*.  \0d.  per  pair?  Ans.  £6.-12. 

Note.  When  the  fraction  \,  J,  or  |  is  connected  with  the  multiplier, 
take  half  the  ^ven  price  (or  the  price  of  one)  for  i,  half  of  that  for  \, 
and  for  |,  add  them  both  together.  § 


*  In  this  example,  say  twice  3  are  6,  G  farthings  are  ll^d.  set  dow^n 
}ld.  and  carry  1 ;  twice  7  are  14  and  1  ai'e  15,  15d.  are  Is.  3<Z.  set  down 
'id.  and  cuny  1 ;  twice  12  arc  24  and  1  are  25,  25s.  are  £\..b.  set  down. 
5s.  and  caiTy  1 ;  twice  5  are  10  and  1  ai"e  11,  set  down  1  and  carry  1 ; 
twice  3  are  6  and  1  are  7,  set  down  7. 
s.  d. 
t  9..  6 

2X9=18 

19..  0 
9 


^8.. 11..  0  Ans. 


§  Example. 

What  is  the  value  of 
11|11)8.  of  tea,  at  10s.  9d. 
per  lb.  ? 


Multiplicand  X- 

s.     d. 
iXlO..  9 

11        « 


£. 

8. 

d. 

t  1.. 

O 

6 

97 

~o' 

8X3+2=26 
3 

:J7.. 

0. 

0 

— o 

5. 

0 

£29. 

5. 

0  Ana. 

je5..18..  3  =thovalneof  11. 

iX   5..  4^=   ..   do i. 

2-  8^=    -.  do I 

£6..  6..  3|  Ans. 
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(25)  What  is  the  value  of  25|  ells  of  Holland,  at  3*.  4Jd. 
•er  ell  ?  Ans.  i;4..6..0|. 

(26)  75i  lb.  of  hemp,  at  1*.  3d.  per  lb.  ? 

Ans.  jC4..14..4i. 

(27)  191  yds.  of  muslin,  at  4s.  3d.  per  yd.  ?  Ans.  JC4..2..10J. 

(28)  351  cwt.  of  raw  sugar,  at  jC4..15..6.  per  cwt.  ? 

Ans.  JC169..10..3. 

(29)  154J  cwt.  of  raisins,  at  je4..17..10.  per  cwt.  ? 

Ans.  JC755..15..3. 

(30)  117J  gallons  of  gin,  at  12.y.  6d.  per  gallon  ? 

Ans.  je73..5..7^. 

(31)  85f  cwt.  of  logwood,  at  jei..7..8.  per  cwt.  ? 

Ans.  JC118..12..5. 

(32)  17J  yards  of  superfine  scarlet  cloth,  at  jC1..3..6.  per 
yard?  Ans.  £20.. 17.. l^. 

(33)  371  m.  of  hyson  tea,  at  I2s.  4d.  per  lb.?  Ans.  jC23..2..6. 

(34)  56J  owl.  of  molasses,  at  JC2..18..7.  per  cwt.? 

Ans.  JC166..4..7J. 

(35)  87J  lb.  of  Turkey  coffee,  at  4*.  3d.  per  »b.  ? 

Ans.  jei8..12..11J. 

(36)  120|  cwt.  of  hops,  at  je4..7..6.  per  cwt.  ? 

Ans.  je528..5..7^. 

When  the  multiplier  is  large,  multiply  the  given  quantity 
(or  price)  by  a  series  of  tens,  to  find  10,  100,  1000  times,  <fec,, 
as  far  as  to  the  value  of  the  highest  place  of  the  multiplier  ;  mul- 
tiply the  last  product  by  the  figure  in  that  place,  and  each 
preceding  product  by  the  figure  of  corresponding  value  ;  that 
is,  the  product  for  100  by  the  numher  of  hundreds,  the  product 
for  10  by  the  number  of  tens,  and  the  original  quantity  by  the 
units'  figure,  dfc.  The  sum  of  the  products  thus  obtained  will 
be  the  total  product  * 


"  Example.    Multiply  i:7..14..9i.  by  3645. 

£.  t.      d.  £.    «.     d.  timet. 
7. .14..  9ix5=       38..13..11i=         5 
10 

Tlie  product  for      10         77.  7..11    X4=     309..11,.  8  =       40 

10 


The  product  for    100      773.. 19..  2   X6=  4043.. l.";..  0  =     600 

10 

The  product  for  1000    7739.. 11..  8   X3«=23218..1.5..  0  =>  3000 

Ana.  28210.. 15..  7^=  3fi45 
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(37)  407  lb.  of  gaU-nuts,  at  3*.  9^d.  per  ft.? 

Ans.  jE:77..3..2^. 

(38)  729  stones  of  beef,  at  7s.  l{d.  per  stone  ? 

Ans.  je277..3..5|. 

(39)  2068  yards  of  lace,  at  9s.  5\d.  per  yard  ? 

Ans.  je977..19..10. 

(40)  What  is  the  produce  of  a  toll-gate  in  the  course  of  the 
year,  if  the  tolls  amount,  on  an  average,  to  \\s.  7^d.  per  day  ? 

Ans.  £212..3..l4. 

(41)  How  much  money  must  be  equally  divided  among  18 
men,  to  give  each  jC14..6..8^  ?  Ans.  j£:258..0..9. 

(42)  A  privateer  manned  with  250  sailors  captured  a  prize^ 
of  which  each  man  shared  JC125..15..6.  What  was  the  value 
of  the  prize?  Ans.  je31443..15. 

(43)  What  sum  did  a  gentleman  receive  as  a  dower  with 
his  wife,  whose  fortune  was  a  cabinet  with  two  divisions,  in 
each  division  87  drawers,  and  each  drawer  containing  21 
guineas?  ^n;y.  jC3836..14. 

(44)  A  merchant  began  trade  with  £19118;  for  5  years 
together  he  cleared  £1086.  a  year;  and  the  next  4  years 
JC2715..10..6.  a  year;  but  the  last  3. years  he  was  in  trade  he 
had  the  misfortune  to  lose,  upon  an  average,  £475. .4. .6.  a 
year.     What  was  his  real  fortune  at  the  end  of  the  12  years  ? 

Ans.  £33984..8..6. 

(45)  In  many  parts  of  the  kingdom  coals  are  weighed  in  the 
wagon  or  cart  upon  a  machine,  constructed  for  the  purpose. 
If  3  of  these  draughts  amounted  together  to  137  cwt.  2  qrs. 
10  lb.;  and  the  tare,  or  weight  of  the  wagon,  was  13  cwt. 
1  qr. ;  how  many  coals  had  the  customer  in  12  such  draughts  ? 

Ans.  391  cwt.  1  qr.  12  lb. 

(46)  A  certain  gentleman  lays  up  every  year  £294.. 12. .6. 
and  spends  daily  £1..12..6.     What  is  his  annual  income  ? 

Ans.  £887^.15. 

WEIGHTS  AND  MEASTllES. 

(47)  Multiply  9  lb.  10  oz.  15  diets.  19  ^r.  by  9,  11,  and  12. 

(48)  Multiply  23  tons,  9  cwt.  3  qrs.  MB  lb.  by  7,  8,  and  9. 

(49)  Multiply  107  yards,  3  qrs.  2  n^,  by  10,  17,  and  29. 

(50)  Multiply  33  bar.  2  fir.  3  gal.  Jtll,  and  12. 

(51)  Multiply  110  miles,  6  fur.  26  pom^-)y  12,  13,  and  39. 

(52)  A  lunar  month  contains  29  days,  12  hours,  44  min. 
3  seconds  nearly.  What  tiaie  is  contained  in  13  lunar 
months  ?  '• 
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COMPOUND  DIVISION 
Teaches  to  ^nd  any  required  ^art  of  a  Compound  Quantity. 

Rule.  Uivido  tl»o  grrafisf  denominalion  ;  rciluco  tho  remainder  to 
the  next  less,  tu  vvliicu  add  tbu  iiuxt ;  divide  that,  tuid  pix>ceed  atf  be- 
fore to  the  end. 

When  the  divisor  ia  abovr  12,  the  work  must  lie  done  at  leiigtii :  un- 
less it  is  a  compdsile  number,  for  which  observe  the  directioua  in  Siuiplo 
Division. 

Proof  by  Muldplicutiou. 


MONEY. 


• 

(1) 

£. 

«. 

d. 

2)25 

2 

4 

3)37 


(2) 
£.    g.     d. 

7     7 


£. 
4)57 

(3) 
«. 
5 

d. 

7 

(4) 
£.     s.     d. 
5)52     7     0 


£.    s.  d. 

(5)  78   10  91 

(6)  25   19  7J 
7)     IG   14  11 

[8)   124    15  21 


£.   s.  d. 

(9)     87  14  0  bv  10. 

(10)  68     0  0  by  11. 

(11)  49  14  7  by  12. 

(12)  496     8  6  by  12. 


(13)  66     6     6a-r25. 

(14)  596  12     71  -7-  36. 

(15)  564     4     6    -f-  63. 


(16) 

:i7) 


248  17     4  by  99. 

(17)  928  12     8  by  110. 

(18)  608  13     9  by  144. 


(19)  Divide  jei407..17..7.  by  243. 

(20)  Divide  £700791  .14..4.  by  1794. 

(21)  Divide  je4 90981. .3..7f  by  31715. 

(22)  Divide  i:i9743052..5..7^.  by  214723. 

(23)  If  a  man  spend  Je257..2..5.  in  12  months,  what  is  that 
per  month?  Ans.  je21..8..6i  y^. 

(24)  ThM|lothing  of  35  charity  boys  came  to  j£;57..3..7. 
what  was!jill^Prj)ensp,  of  each  boy?  Ans.  JC1..12..812.. 

(2^  If  1  gave  .l;j7..6..4J.  for  nine  pieces  of  cloth,  what 
waii^Blaif  piece  ;  Ans.  jC4..2..11^. 


..14.. Hi.  by  5. 

fives  in  27,  5  times  5  are  25  and  2  over; 
0«.  and  14  are^4,  the  fives  in  ."54,  10  times 
firt  and  4  over;  As.  are  48'/.  and  11  are  59, 
thi'  fives  in  59,  11  fives  are  55  and  4  over;  Ad.  are 
Ifi  qrs.  and  2  Wj^lS,  the  fives  in  IB,  3  times  five 
are  15,  and  3  ovCT>H>r  |. 


ASSISTANT.]  PROMISCUOUS  EXAMPLES.  »0 

(26)  If  20  cwt.  of  tobacco  cost  £27..5.A^  ;  at  what  rate  did 
I  buy  it  per  ctvt. ?  Ans.  £\.n..2\\. 

(27)  What  is  the  vahie  of  one  hogshead  of  beer,  when  120 
hogsheads  are  sold  for  jE;15-4..17..10  ?     Ans.  £\..b..^\  j'^%. 

(28)  Bought  72  yards  of  cloth  for  j£:85..6.  What  wa's  the 
price  per  yard?  Ans.  jC1..3..8i  ff. 

(29)  Gave  je275..3..4.  for  18  bales  of  cloth.  What  is  the 
price  of  one  bale?  Aiis.  jei5..5..8J  i|. 

(30)  A  prize  of  jC7257..3..6.  is  to  be  equally  divided  among 
500  sailors.   What  is  each  man's  share  ?  Ans.  jei4..10..3i  |||. 

(31)  A  club  of  25  persons  joined  to  purchase  a  lottery 
ticket  of  jt;i0.  value,  which  was  drawn  a  prize  of  jC4000. 
What  was  each  man's  contribution,  and  his  share  of  the  prize= 
money?     A7is.  Each  contribution  8s.  and  share  of  prize  il60. 

(32)  A  tradesman  cleared  £2805.  in  7^  years.  What  was 
his  yearly  profit  ?  Ans.  je374. 

(33)  What  was  the  weekly  salary  of  a  clerk  who  received 
je266..18..U.  for  90  weeks?  Ans.  j£:2..19..33. 

(34)  If  100000  quills  cost  me  jei87..17..1.  what  is  the 
price  per  thousand  ?  Ans.  -C1..17..6f  y\<L. 

WEIGHTS  AND  MEASURES. 

(35)  Divide  83  lb.  5  oz.  10  dwts.  17  gr.  by  8,  10,  and  12. 

(36)  DiAnde  29  tons,  17  cwt.  0  qrs.  18  lb.  by  9,  15,  and  19. 

(37)  Divide  114  yards,  3  qrs.  2  nails,  by  10,  and  16. 

(38)  Divide  1017  miles,  6  fur.  38  poles,  by  11,  and  49. 

(39)  Divide  2019  acres,  3  roods,  29  perches,  by  26. 

(40)  Divide  117  years,  7  months,  26  days,  11  hours,  27 
minutes,  by  37, 


PROMISCUOUS  EXAMPLES. 

(1)  Of  three  numbers,  the  first  is  215,  the  second  519,  anu 
the  third  is  equal  to  the  oth<^'--^  crowns,  'r>  ~.i?,t|je  g^m  of 
them  all  ?  -^  '^s.  be  divided  among  7  men,  ikj 

(2)  The  less  of^«s  the  share  of  each  ?  Ans.  £15. .10 
ference  jG14.  -"'person  had  25  purses,  each  purse  contain 
both?       -rtias,  a  crown,  and  a  moidoire,  how  many  pouu' 

(aN  Had  he  in  all  ?  Ans.  £355. 


anu 

1  of       J 

4 


*  Add  the  difference  to  the  siini,  and  divide  by  2  for  tlio  rrreatef; 
subtract  the  diliereuce  from  the  sum,  and  divide  by  2  for  the  /<•««.     ^^ 


> 
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(5)  What  difference  is  there  between  twice  eight  and  fifty 
ana  twice  fifty-eight,  and  what  is  their  product  ? 

A  ns.  50  diff.  7656  product. 

(6)  The  greater  of  two  numbers  is  37  times  45,  and  their 
difference  is  19  times  4 :  required  their  sum  and  product. 

Ans.  3254  sum,  264568.5  product. 

(7)  A  gentleman  left  his  eider  daughter  jGISOO.  more  than 
the  younger,  whose  fortune  was  11  thousand,  11  hundred, 
and  jGH.  Find  the  portion  of  the  elder,  and  the  amount  of 
both.  Ans.  Elder's  portion  jC13611.  amount  JC25722. 

(8)  The  sum  of  two  numbers  is  360,  the  less  is  144. 
What  is  their  difference  and  their  product  ? 

Ans.  72  difference,  31104  product. 

(9)  There  are  2545  bullocks  to  be  divided  among  509  men. 
Required  the  number  and  the  value  of  each  man's  share,  sup- 
posing every  bullock  worth  jC9..14..6. 

A71S.  Each  man  had  5  bullocks,  and  £48..l2. .6.  for  his  share. 

(10)  How  many  cubic  feet  are  contained  in  a  room,  the 
length  of  which  is  24  feet,  the  breadth  14  feet,  and  the  height 
11  feet?*  Ans.  3696. 

(11)  A  gentleman's  garden,  containing  9625  square  yards, 
is  35  yards  broad  :    what  is  the  length  ?       Ans.  275  yards. 

(12)  What  sum  added  to  the  43d  part  of  £4429.  will  make 
the  total  amount=j£;240?  Ans.  £131. 

(13)  Divid#»20*.  among  A,  B,  and  C,  so  that  A  may  Jiave 
2*.  less  than  B,  and  C  2*-.  more  than  B. 

Ans.  A  As.  8d.  B  Gs.  Sd.  and  C  8s.  8 J. 

(14)  In  an  army  consisting  of  187  squadrons  of  horse,  each 
157  men,  and  207  battalions  of  foot,  each  560  men,  how  many 
effective  soldiers  are  there,  supposing  that  in  7  hospitals  therfe 
are  473  sick  ?  Ans.  144806. 

(15)  A  tradfisman  gave  his  daughter,  as  a  marriage  portion, 
a  scrutoire,  containinsr  12  drawers  ;  in  each  drawer  were  six 

of  eacn  ^'^/here  were  jC50.  four  crown 
;37..6..4J.  for  nine  ^How  much  had  she  to 
--       Ans.  £3744. 
2_ivhom  50  are 

14..  Hi.  by  5.  ,^^^ 

I  fives  in  27,  5  times  5  aro  Q5  and  2  ove. 
0«.  and  14  ore' ^4,  tho  fives  in  .')4,  10  times 
aiifl  4  over;  4».  nre  48//.  and  11  aro  59, 
59,  11  lives  aro  55  and  4  over;  4d.  aro 
I  2  ariLlO,  the  livea  iu  18,  3  times  five 
no  Jo,  and  3  ovo^|»r  |. 
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(18)  Suppose  I  pay  eight  guineas  and  half-a-crown  for  a 
quarter's  rent,  but  am  allowed  15s.  for  repairs  ;  what  does  my 
apartment  cost  me  annually,  and  how  much  in  seven  years  1 

Ans.  In  one  year,  jG31..2.  In  seven,  £217. .14. 

(19)  The  quotient  is  1083;  the  divisor  28604;  and  the 
remainder  1788  ;  what  is  the  dividend  ?       Ans.  30979920. 

(20)  An  assessment  was  made  on  a  certain  hundred,  for  the 
sum  of  JC386...15..6.  the  amount  of  the  damage  done  by  a 
riotous  assemblage.  Four  parishes  paid  JC37..14..2.  each  ; 
four  hamlets  JG31..4..2.  each;  and  four  townships  £18  .12. .6. 
each:  how  much  was  deficient ?  Ans   £36. .12  .2. 

(21)  An  army,  consisting  of  20,000  men,  got  a  booty  of 
£12,000 ;  what  was  each  man's  share,  if  the  whole  were 
equally  divided  among  them?  Ans.  12s. 

(22)  A  gentleman  left,  by  will,  to  his  wife,  £4560  ; — ^to  a 
public  charity,  £572. .10  ; — to  four  nephews,  £750. .10.  each  ; 
— to  four  nieces,  £375.  12. .6.  each  ; — to  thirtj'  poor  house- 
keepers, 10  guineas  each  ; — and  to  his  executors,  150  guineas. 
What  was  the  amount  of  his  property?    Ans.  £10109.. 10. 

(23)  My  purse  and  money,  said  Dick  to  Harry,  are  worth 
12*.  8d.  but  the  money  is  worth  seven  times  the  value  of  the 
purse:   what  did  the  purse  contain?  Ans.  lis.  Id. 

(24)  Supposing  20  to  be  the  remainder  of  a  division,  423 
the  quotient,  and  the  divisor  the  sum  of  both,  phis  19  ;  what 
is  the  dividend?  Ans.  195446. 

(25)  A  merchant  bought  two  lots  of  tobacco,  which  weigh- 
ed 12  ctpt.  3  qrs.  15  lb.  for  £114. .15.. 6. ;  their  difference  in 
weight  was  1  cwt.  2  qrs.  13  lb.  and  in  price  £7..15..6.  Re- 
quired their  respective  weights  and  value.* 

Ans.   Greater  weight  7  cwt.  1  qr.  value  £61. .5. .6. 

Less  weight  5  cwt.  2  qrs.  15  lb  value  £53..  10. 

(26)  Divide  1000  crowns-in  such  a  manner  among  A,  B. 
and  C,  that  A  may  receive  129  crowns  more  than  B,  and  B, 
178  less  than  C.  Ans.  A  360  crotcns,  B  231,  C  409. 

(27)  If  103  guineas  and  7s.  be  divided  among  7  men,  how     ^J 
many  pounds  sterling  is  the  share  of  each?  Ans.  £15. .10.       ^^^ 

(28)  A  certaiu  person  had  25  purses,  each  purse  contain-  ^^^ 
ing  12  guineas,  a  crown,  and  a  moidoire,  how  many  pounds 
sterling  had  he  in  all  ?  Ans.  £355. 


*  Add  the  difference  to  the  sum,  and  divide  by  2  for  thf  greater; 
J-'tubti-nct  the  dillereuce  from  the  siiiu,  and  divide  by  2  for  ihe  ifng. 
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(29)  A  gentleman,  in  liis  will,  left  .£50.  to  the  poor,  and 
ordered  that  -J  should  l>e  fjiven  to  old  men,  each  man  to  have 
5s. — I  to  old  women,  each  woman  to  have  2s.  6d. — |  to  poor 
boys,  each  boy  to  liave  Is. — J  to  poor  f<irls,  each  girl  to  have 
9d.  and  the  remainder  to  the  person  who  distributed  it :  how 
many  of  each  8ort  wore  there,  and  what  remained  for  the 
person  who  distributed  the  money  ? 

A71S.  66  mc7i,  100  women,  200  hoys,  222  girls  ; 
£'2..l'S..G.  for  the  distributor. 

(30)  A  gentleman  sent  a  tankard  to  his  goldsmith,  that 
weighed  50  oz.  8  dwls.  to  be  made  into  spoons,  each  weigh- 
ing 2  oz.  16  divts.  how  many  would  he  have  1        Ans.  18. 

(31)  A  gentleman  has  sent  to  a  silversmith  137  oz.  6  diets. 
9  gr.  of  silver  to  be  made  into  tankards  of  1 7  oz.  1 5  dwts.  \0  gr. 
each  ;  spoons,  of  21  o^.  11  dwts.  13  gr.  per  dozen  ;  salts,  of 
3  oz.  10  divts.  each  ;  and  forks,  of  21  oz.  11  dwts.  13  gr.  per 
dozen  ;  and  for  every  tankard  to  have  one  salt,  a  dozen  six>on8 
and  a  dozen  forks  :   what  number  of  each  will  he  have? 

Ans.  Two  of  each  sort,  8  oz.  9  dwts.  9  gr.  over. 

(32)  How  many  parcels  of  sugar  of  16  lb.  2  oz.  each  are 
there  in  16  cwt.  1  qr.  15  lb.1 

Ans.  113  parcels,  and  12  lb.  14  oz.  over. 

(33)  In  an  arc  of  7  signs,  14°  3'  53'%  how  many  seconds  ? 

A7i$.  806633'^ 

(34)  How  many  lbs.  of  lead  would  counterpoise  a  Inass  of 
bullion  weighing  100  lbs.  Troy  ?*  Ans.  82  lb.  4  oz.  9 -^j  dr. 

(35)  If  an  apothecary  mixes  together  1  lb.  avoirdupois  of 
white  wax,  4  lbs.  of  spermaceti,  and  12  lbs.  of  olive  oil,  how 
many  ounces,  apothecaries^  weight,  will  the  mass  of  ointment 
weigh,  and  how  many  masses  of  3  drants  each  will  it  contain  1 

Ans.  The  whole  247  oz.  7yVj  <^^-  a'*<^  661  of  3  dr.  each. 


PROPORTION. 
Proportion  is  either  direct,  or  inverse.  It  is  commonly 
called  the   rule  of  three  ;  there  being  always  three  num- 
bers or  terms  given,  two  of  whicli  are  terms  of  supposition  i  and 
the  other  is  the  term  of  demand :  because  it  requires  a  fourth 

i:.j'in.     i     ihc  temi  denotuig  gold  or  oilver  in  thn  masB.     Lea<l  is 
■'.v  \vi>iruii|Hiiij   weight.     See   tlic   T;il)!r  "f   fVnv> rtr 
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term  to  be  found,  in  the  same  proportion  to  itself,  as  that 
which  is  between  the  other  two. 

General  rule  for  stating  the  question.  Put  the  term 
of  demand  in  the  third  place  ;  that ^erm  of  supposition  which 
is  of  the  same  kind  as  the  demand,  the  frst ;  and  the  other, 
which  is  of  the  same  kind  as  the  required  term,  the  second* 

Also,  the  terms  being  thus  arranged,  reduce  the  first  and 
third  (if  necessary)  into  one  name,  and  the  second  into  the 
lowest  denomination  mentioned. 


the  rule  of  three  direct 

Requires  the  fourth  term  to  be  greater  than  the  second,  when 
the  third  is  greater  than  the  frst ;  or  the  fimrth  to  be  less  than 
the  second,  when  the  third  is  less  than  the  first. 

Rule.  MultJi»ly  the  second  and  tliii-d  together,  and  divide  their  pro- 
duct by  the  first:  the  (juotieut  will  bo  the  answer,  in  the  same  deuomi* 
nation  ;is  the  second. t 

The  following  methods  of  Sbntractuig  the  o])eration8  in  the  Rule  or 
Three  are  highly  im[>ortaut,  ;uid  should  never  be  lost  sight  of: — 

1.  Let  the  first  and  third  It-nns  bo  retluced  no  loner  than  is  necessary 
to  make  them  of  the  same  denomination. 

2.  Let  tiie  divi  ■ing  term  and  either  (but  not  both)  of  the  other  tenns 
be  divided  by  any  number  that  will  divide  them  exactly  ;  and  use  the 
qaotieut.s  insteiid  of  the  original  numl)ers. 

3.  When  it  is  conveniently  practicable,  work  by  Compound  Multipli- 
cation and  Division,  instead  of  reducing  the  terms. 


*  Some  modem  authors  prefer  placing  the  term  of  demand  the  second, 
aaid  that  similar  to  the  required  term  xhe  third.  This  airangenient  will 
answer  the  purpose  efjuaUy  well,  observing  that  those  oi  like  kind  must 
be  reduced  (if  necessary)  to  the  saw."  name. 

t  The  following  General  Rule  comprehends  both  the  cases  of 
,  Direct  and  Inverse  Proportion  under  one  head;  which  is  considc***- 
ed  by  many  scientific  men  of  the  present  day  -as  a  more  systematic 
arrangement. 

Rule.  The  question  being  stated,  and  the  terms  prepared,  consider, 
trova  the  nature  of  the  case,  whether  the  required  term  is  to  be  great-' r 
or  les»  than  the  second,  or  term  of  s^imilar  kind:  if  gieater,  multiply 
that  similar  to  the  answer  by  the  greater  of  the  other  tv/o,  p.iid  divido 
the  product  by  the  less ;  if  less,  multiply  it  by  the  less  and  di\'ide  tho 
product  by  the  greater.  In  either  case  the  tpiotieut  will  be  the  term, 
required,  in  the  same  denomination  as  the  similar  term. 

Note.  It  is  evident  that  the  nbove  Rule  will  answei-  generally, 
whether  the  term  oi  demaud  is  pat  in  the  aecoiid  or  third  i>lace. 

c 
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fl^  If  one  lb.  of  sugar  cost  4A(/.  what  will  54  lb.  cost?* 

(2)  If  a  gallon  of  beer  cost  10 J.  what  is  that  per  barrel? 

Ans.  jei..lO. 

(3)  If  a  pair  of  shoes  cost  is.  6d.  what  is  the  value  of  12 
dozen  pairs  ?t 

(4)  If  one  yard  of  cloth  cost  15*.  6d.  what  will  32  yards 
cost  at  the  same  rate?  Ans.  jC24..iG. 

(5)  If  32  yards  of  cloth  cost  jC24..16.  what  is  the  value  of 
one  yard?  A?^:.  I5s.  6d. 

(6)  If  I  gave  je4..18.  for  1  cut.  of  sugar,  at  what  rate  did 
I  buy  it  per  lb.  ?  Ans.  10^</. 

(7)  Uought  20  pieces  of  cloth,  each  piece  20  ells,  for  12*. 
6<i.  percU,  what  is  the  value  (jf  the  whole  ?      Ans.  £250. 

(8)  ^Vhat  will  25  cwt.  3  yrs.  14  lb.  of  tobacco  come  to,  at 
I5^d.  per  lb.  ?  Ans.  £187. .3. .3. 

(9)  Bought  271  yards  of  muslin,  at  6*.  9j^d.  per  yard,  what 
is  the  amount  of  the  wliole  ?  Ans.  jC9..5..0J  ^. 

(10)  Bought  17  cwL   1  qr.  14  lb.  of  iron,  at  3}d.  per  lb. 
what  was  the  price  of  the  whole?  Ans.  X'26..7..0^. 

(11)  If  coffee  is  sold  for  b^d.  per  ounce,  what  will  be  the 
price  of  2  ctvt.  ?  Ans.  jC82..2..8. 

(12)  How  many  yards  of  cloth  may  be  bought  for  X'21.. 
11. .1^.  M'hen  3^  yards  cost  je2..14..3.? 

Alts.  27  yards,  3  qrs.  l^y  nail. 

(13)  If  1  cwt.  of  Cheshire  cheese  cost  jC1..14..8.  what  must 
I  give  for  3|  lb.  ?  Ans.  \s.  Id. 

(14)  Bought  1  cwt.  24  lb.  8  oz.  of  old  lead,  at  9*.  per  cwt. 
what  did  the  lead  cost?  Ajis.  lO.v.  Ill  ^l^d. 

(15)  If  a  gentleman's  income  be  X*500.  a  year,  and  he  .spend 
19*.  4d.  per  day,  what  is  liis  annual  saving?    Ans.  jC147..3..4. 

(16)  If  14  yards  of  rioth  cost  10  guineas,  how  nianv  Flem- 
ish ells  can  I  buy  for  X'-283..17..6.  ?      An.-:.  504  Fl.  dls,  2  qrs. 

(17)  If  504  Flemish  ells,  2  quarters,  cos.  jC283..17..6.  what 
is  the  cost  of  14  yards?  Ans.  jCIC.IO. 
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(18)  At  the  rate  of  jC1..1..8.  for  3  lb.  of  gum  acacia,  what 
must  be  given  for  29  lb.  4  oz.  ?  Ans.  10. .11. .3. 

(19)  If  1  English  ell,  2  quarters,  cost  4^.  Id.  what  will  39i 
yards  cost  at  the  same  rate  ?  Ans.  £b..3..b\  ^. 

(20)  If  27  yards  of  Holland  cost  £5..VZ..Q.  how  many 
English  ells  can  I  buy  for  £100.  ?  Ans.  384  ells. 

(21)  If  7  yards  of  cloth  cost  175'.  8J.  what  is  the  value  of 
5  pieces,  each  containing  27^  yards?  Ans.  17..7..0^  |. 

(22)  A  draper  bought  420  yards  of  broadcloth,  at  the  rate 
of  14*-.  \0^d.  per  ell  English:  what  was  the  amount  of  the 
purchase  money  ?  Ans.  jC250..5. 

(23)  A  grocer  bought  4  hogsheads  of  sugar,  each  hogshead 
weighing  neat  6  cwt.  2  qrs.  14  lb.  at  JC2..8..6.  per  ciot.  what  is 
the  value  ?  Ans.  £64. .5. .3. 

(24)  A  draper  bought^  packs  of  clot^,  each  pack  contain- 
ing 4  parcels,  each  parcel  10  pieces,  and  each  piece  26  yards  ; 
at  the  rate  of  £4..  16.  for  6  yards  :  what  was  the  purchase 
money  ?  Ans.  £6656. 

(25)  If  24  lb.  of  raisins  cost  6s^.  6f7.  what  will  18  frails  cost, 
each  frail  weighing  neat  3  rps.  \S  lb.1        Ans.  £24. .17. .3. 

(26)  When  the  price  of  silver  is  5s.  per  ounce,  what  is  the 
value  of  14  ingots,  each  ingot  weighing  7  lb.  5  oz.  10  dwts.t 

Ans.  £313..5. 

(27)  What  is  the  value  of  a  pack  of  wool,  weighing  2  cwt. 
1  qr.  19  lb.  at  17s.  per  tod  of  28  ft.  ? 

Ans.  £8..4..6i  ff. 

(28)  Bought  171  tons  of  lead,  at  £14.  per  ton;  paid  car- 
riage and  other  incidental  charges,  £4. .10.  Required  the 
whole  cost,  and  the  cost  per  lb. 

Ans.  £2398.. 10.  the  loholc  cost,  and  the  cost  per  lb.  l^d  gfff^. 

(29)  If  a  pair  of  stockings  cost  10  groats,  how  many  dozen 
pairs  can  I  buy  for  £43. .5.  ?  Ans.  21  doz.  7^  pairs. 

(30)  Bought  27  doz.  5  lb.  of  candles,  at  the  rate  of  5s.  9d. 
a  dozen  :   what  did  they  cost?  Ans.  £7..17..7|. 

(31)  A  factor  bought  86  pieces  of  stuff,  which  cost  him 
£517. .17. .10.  at  4.?.  lOrf.  per  yard.  How  many  yards  were 
there  in  the  whole,  and  how  many  English  ells  in  a  piece  ? 

Ans.  2143  yards  ;  and  19  ells.  4  qrs.  2|^  nails,  in  a  piece. 

(32)  A  gentleman  has  an  annuity  of  £896..  17.  What  may 
he  spend  daily,  that  at  the  year's  end  he  may  lay  up  200  guin- 
eas, after  giving  to  the  poor  quarterly  10  raoidores  ? 

Ans.  £1..14..8  ^. 
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THE  RULE   OF   THREE   INVERSE 

Requires  tho  fourth  term  to  be  less  than  the  second,  wher. 
the  third  is  greater  than  the  first ;  or  the  fourth  to  be  greater 
than  the  second,  when  the  third  is  /civs-  than  the  first. 

Role.  Multiply  the  firnt  and  second  together,  and  di\Tde  their  pro- 
duct by  the  tliiid :  tho  quotient  will  be  the  unswer,  as  before. 

(1^  If  8  men  can  do  a  piece  of  work  in  12  days,  in  how 
many  days  can  16  men  do  tho  same?* 

(2)  If  54  men  can  build  a  house  in  90  days,  how  many 
men  can  do  the  same  in  50  days  ?  Arts.  97j^  men. 

(3)  If,  when  a  peck  of  wheat  is  sohl  for  2s.  the  penny  loaf 
weighs  8  oz. ;  how  much  must  it  weigh  when  the  peck  is 
worth  but  1*.  &d.  ?  Ans.  iOa  oz. 

(4)  How  many  sovereigns,  of  2Q;y.  each,  are  equivalent  to 
240  pieces,  value  12.s.  each?  Ans.  144. 

(5)  How  many  yards  of  stuff  three  quarters  wide,  are  equal 
in  measure  to  30  yards  of  5  quarters  wide  ?     Ans.  50  yds. 

(6)  If  I  lend  a  friend  jt'200.  for  12  months,  how  long  ought 
ho  to  lend  me  jC150.  ?  Ans.  16  months. 

(7)  If  for  2is.  I  have  1200  Ih.  carried  36  miles,  what  weight 
can  I  have  carried  24  miles  for  the  same  money  ? 

Ans.  1800  lb. 

(8)  If  I  have  a  right  to  keep  45  sheep  on  a  comnion  20 
weeks,  how  long  may  I  keep  50  upon  it?     Ans.  18  vxcks. 

(9)  A  besieged  town  has  a  garrisou  of  1000  soldiers,  with 
provisions  for  only  3  months.  How  many  must  be  sent  away, 
that  the  provisions  may  last  5  months  ?  Ans.  400. 

(10)  If  ^20.  worth  of  wine  be  sufficient  to  serve  an  ordi- 
nary of  100  men,  when  the  price  is  jC30.  per  tun  ;  how  many 
will  jC20.  worth  suffice,  when  the  price  is  only  jC24.  per  lun  ? 

Ans.  125  men. 

(11)  A  courier  makes  a  journey  in  24  days,  by  travelling 
12  hours  a  day  :  how  many  days  will  he  be  in  going  the  same 
journey,  travelling  1  (i  hours  a  day  ?  Ans.  1 8  days. 

(12)  How  much  will  line  a  cloak,  which  is  made  of  4  yards 
of  plush,  7  quarters  wide,  the  stiilf  for  the  lining  beuig  but  3 
quarters  wide  ?  Ans.  91  yards. 


A%  8  :  12  :  :  16  :  -'llf-^e  days.  Ans. 
16 


ASSISTANT.]  DerBlTE"  RULB  OF  THREfi.  50 

DIRECT  AND  INVERSE  PROPORTION  PROMISCUOUSLY  ARRANGED. 

(1)  If  14  yards  of  broadcloth  cost  jC9..12.  what  is  the 
purchase  of  75  yuids  ?  Ans.  jC51..8,.6£  y\. 

(2)  If  14  pioneers  make  a  trench  in  18  days,  in  how  many 
days  would  34  mc  n  make  a  similar  trench ;  working,  in  both 
cases,  12  hours  a  <lay  ?     Ans.  7  days,  4  hours,  56 J^  minutes. 

(3)  How  much  must  1  lend  to  a  friend  for  12  months,  to 
requite  his  kindness  in  having  lent  me  £64.  for  8  months  1 

Ans.  £42..  13.. 4. 

(4)  Bought  59  cwt.  2  qrs.  21  lb.  of  tobacco,  at  £2. .11. .A. 
per  cwt.  what  does  it  come  to?  Ans.  JC171..2..1. 

(5)  A  woollen  draper  purchased  147  yards  of  broadcloth, 
at  lis.  %d.  per  yard.  Suppose  that  he  sold  it  in  pieces  for 
coats,  each  1|  yard,  how  much  must  he  charge  for  each,  so 
as  to  gain  jC16..10..9.  by  the  whole  ?  Ans.  jei..9..3|. 

(6)  If  jCIOO.  gain  £4. .10.  interest  in  12  months,  what  sum 
will  gain  die  same  in  18  months?  Ans.  £66. .13. .4. 

(7)  A  draper  having  sold  147  yards  of  cloth,  at  the  rate  of 
£1..9..3|.  for  1|  yard,  found  that  he  had  gained  £16. .10. .9. 
What  did  the  whole  cost  him,  and  how  much  per  yard  ? 

Ans.  The  whole  £106. .11. .6.  and  \As.  6d.  per  yard. 

(8)  If  £100.  in  12  months  gain  £4. .10.  interest,  in  what 
time  will  £66..  13.. 4  gain  the  same  interest  ?    ^n^.  18  months. 

(9)  If  a  draper  bought  147  yards  of  cloth,  at  14*.  6d.  per 
yard,  and  sold  it  in  pieces  for  coals,  each  1|  yard,  for 
£1..9..3|.;  how  much  would  he  gain  per  yard,  and  by  the 
whole  ?  Ans.  2s.  3d.  per  yard,  £16..  10. .9.  by  the  whole. 

(10)  If  1  cwt.  cost  £12..  12. .6.  what  must  be  given  for  14 
cwt.  1  qr.  19  lb.?  A/is.  £182..0..11i  yf^. 

(11)  If  £100.  gain  £4. .10.  in  12  months,  what  inte'rest  will 
£375.  gain  in  the  same  time?  Ans.  £16. .17.. 6. 

(12)  A  regiment  of  soldiers,  consisting  of  1000  men,  are 
to  have  new  coals,  each  to  be  made  of  2^  yards  of  cloth,  5 
quarters  wide,  and  to  be  lined  with  shalloon  of  3  quarters 
wide.     How  many  yards  of  shalloon  will  line  them  ? 

Ans.  4166  yards,  2  qrs.  2^  nails. 


THE  DOUBLE  RULE  OF  THREE 

H.\s^re  tprms  given,  three  of  supposition  and  two  of  demand, 
to  find  a  sixth,  in  the  same  proportion  with  the  terms  of  de- 
mand, as  that  of  the  terms  of  supposition.     It  comprises  two 
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operations  of  the  single  hulk. — But  it  may  comprise  threes, 
four,  or  viore  operations  of  the  Sinj^le  Rule  ;  as  there  may  be 
seven  terms  given  to  find  an  eijrhth,  or  Jtine  to  find  a  tenth,  &c. 
In  this  respect  it  is  unlimited  ;  and  is  therefore  more  properly 
called  COMPOUND  proportion. 

RuLK  1.  Put  the  terms  of  demand  one  under  another  in  the  tkird 
place ;  the  terms  of  tnpjMg'ition  iii  the  same  order  in  the  firgl  place  ; 
excej)t  that  wliich  is  of  the  tame  nature  fis  the  required  term,  which 
must  be  in  the  second  place. 

Examiuo  the  statings  separately,  using  the  middle  term  in  each,  to 
know  if  the  projKJrtion  is  direct  or  inverse.  When  direct,  mark  the 
_/£r»<  term  with  an  asterisk :  when  inverse,  mark  the  third  tenn. 

Find  the  product  of  the  marked  terms  for  a  Divisor,  and  the  product 
of  all  the  rest  for  a  Dividend :  divide,  aud  the  quotient  will  be  the 
answer.* 

ButE  2.  (1)  Of  the  conditional  terms,  put  the  nruicinal  cause  of 
action,  gaiu  or  loss,  &c.,  in  tha  first  place.  (2)  Put  that  wnich  denotes 
time  or  distance,  «Src.,  in  the  second,  and  the  other  ia  the  third.  (3) 
Put  the  terms  of  demand  under  the  like  terms  of  Bupi><)sitiou.  (4)  If 
the  blank  falls  in  the  third  place,  multiply  the  first  and  second  terma 
for  a  divisor,  and  the  other  three  for  a  dividend.  (5)  But  if  the  blank 
is  in  the  first  or  second  place,  divide  the  product  of  tne  rest  by  the  pro- 
duct of  the  third  and  fourth  terms,  for  the  answer. 

NoTK.  It  will  save  much  labouj*  to  write  the  tenna  of  the  Dividend 
over,  and  those  of  the  Divisor  under  a  line,  like  those  of  a  compound 
fraction,  and  to  cancel  them  accordingly.  See  Reduction  of  Vulgar 
Fractions,  Case  6. 

Proof.     By  two  operations  of  the  Single  Rule  of  Three. 
(1)  If  14  horses  eat  56  bushels  of  oafs  in  16  days,  how 
many  bushels  will  serve  20  horses  24  days  ?t 

•  See  also  Supplemental  Questions,  Nos.  6  and  7. 


A-  $      10      12 

5*6  =:r.°L?^,^-,20  bushel,. 

t       % 
1        1 

By  Rule  2.     i  By  two  single  statings 

h.      d.      b.        A     10     12  A-      *•        A-      *■ 

14:16:56     ^^^t^xH        *'      (1)  As  14  :  56  :  :  20  :  80 

^i><*J  d.      h.        d.       b. 

'       ?  (2)  As  16:  80::  24:  120 
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(2)  If  8  men  in  14  days  can  mow  112  acres  of  grass,  how 
many  men  can  mow  2000  acres  in  ten  rlays  ?     Ans.  200  men. 

(3)  If  jGIOO.  in  12  months  gain  jC6.  interest,  how  much 
will  jC75.  gain  in  9  nionihs  ?  Ans.  jC3..7..6. 

(4)  If  jCICO.  in  12  months  gain  £&.  interest,  what  principal 
will  gain  JC3..7..6.  in  9  months  ?  An$.  £75. 

(5)  If  jClOO.  gain  £&.  interest  in  12  months,  in  what  time 
will  jC75.  gain  jC3..7..6.  interest?  Ans.  9  months. 

(6)  If  a  carrier  charges  £2. .2.  for  tlie  carriage  of  3  cwt. 
150  miles,  how  much  ought  he  to  charge  for  the  carriage  of 
7  cwt.  3  qrs.  14  lb.  50  miles?  Ans.  jei..l6..9. 

(7)  If  40  acres  of  grass  be  mown  by  8  men  in  7  days,  how 
many  acres  can  be  mown  by  24  men  in  2S  days  ?     Ans.  480. 

(8)  If  £2.  will  pay  8  men  for  5  days'  work,  how  much  will 
pay  32  men  for  24  days'  work  ?  Ans.  ^£38.. 8. 

(9)  If  a  regiment  of  soldiers,  consisting  of  1360  men,  con- 
sume 351  quarters  of  wheat  in  108  days,  how  much  will  11232 
soldiers  consume  in  56  days?  Ans.  1503/^^.  qrs. 

(10)  If  939  horses  consume  351  quarters  of  oats  in  168 
days,  how  many  horses  will  consnme  1404  quarters  in  56 
days?  Ans.  11268. 

(11)  If  I  pay  jei4..10.  for  the  carriage  of  60  ctr^  20  miles, 
what  weight  can  I  have  carried  30  miles  for  j£^5..8..9.  at  the 
same  rate?  Ans.  15  cwt. 

(12)  If  144  threepenny  \osl\'gs  serine  18  men  for  6  days,  how 
many  fourpenny  loaves  will  serve  21  men  for  9  days  ? 

Ans.  189. 


PRACTICE 

Is    so   called   from    its    general    use   among    merchants    and 
tradesmen. 

It  is  a  concise  method  of  computing  the  value  of  articles, 
&c.,  by  taking  aliquot  parts. 

The  General  Rule  is  to  tuppose  the  price  one  ponnd,  one  shiUiug, 
or  one  penuy  each.  Then  will  the  given  number  of  articles,  consider- 
ed accordingly  as  pounds,  or  shillings,  or  pence,  be  the  svpposed  value 
of  the  whole ;  out  of  which  the  aliquot  part  or  parts  are  to  be  taken  for 
the  real  price. 

Note.  An  aliquot  part  of  a  number  is  such  a  part  a^  being  taken  a 
certain  number  of  times  ■will  produce  the  number  exactly :  tlius,  4  is  an 
alkjuot  part  of  12  ;  because  3  fours  are  12. 
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ALIQUOT   PARTS. 


Of  a  pound, 
s.  </,  X". 
10     0  are  j 

6     8  ...   I 

6 

4 

3 

2 

2 

1 


1 

4  ...  ,\ 

1 

3  ...  A 

1 

0  ...  ^V 

0 

8    ...   3(f 

0 

6  ...  A 

Of  a 

shilling. 

d. 

s. 

6 

are     1 

4 
3 

t 

? 

f 

2 

n 

1 

Y 

.......  , 

O/"  a  penny. 

2  (/rs.  are  4'/- 
1  qr.     is    ,[</. 


Of  a  ton. 


ton. 


ctvt. 

10      are  ^ 

4  ::::::;  i, 

2  3  yr  la  M  i 

-^a  » 

2  Tff 

1        is  A 


O/'a  cu)/. 

yr.      lb.      cwt. 
2,  or  56  a.re  4 
1,  or  28  ...  I 


16 
14 

8 

7 


T 


are 


0/"^  qtiarter. 

lb. 
14 

7 

4 

31 

2 

I? 
1 


I 

! 
T 


7f 
I 

38 


Of  alb. 


oz. 

8 

4 

2 

1 


Cya  /J.  'Vroy. 

oz.  lb. 

6     are      \ 
4,  &c.,a8ln 
the  parts  of 
a  shilling. 


Of  an  oz.  Troy, 
The  same  as 
the  parts  of  a 
£.  changing 
the  names 
from  shillings 
to  dwts. 


Of  a  dwt. 


frr.  ■ 
12 

8 

6 

4 

3 

2 

1 


dwt. 


Rule  1.  Whon  the  price  is  less  than  a  poiiiiy,  call  the  given  num- 
ber pence,  and  take  the  aliquot  parts  that  iire  in  a  peuny ;  then  divide 
by  12  and  20,  to  reduce  the  answer  to  jKiunds. 


(1)1  is  15704/4.  at  1 
12)1426 

2|6)rr[8..io 


(2)  7695  at  \d. 
Ans.  £\Q..0..1^. 


(3)  5470  at  \d. 
Ans.  jC11..7..n 


(4)  6547  at  f  J. 
Ans.  JC20..9..2I. 

(5)  4573  at  f  J. 
Ans.  jt;i4..5..9J. 


Arts.  i;5..18..10. 
Rur.E  2.    When  the  price  is  less  thiui  a  Khilling,  call  the  giv^n  num- 
ber ghillinf^s,  take  the  aliquot  part  ov  parts  that  are  in  n  shilling,  add  the 
qnotients  together,  and  divide  by  20,  as  in  the  preceding  nde. 


•(1)  7547  at  \d. 
Ans.  je31..8..11, 


t(2)  3751  at  \\d.     1(3)  54325  at  \\d. 
A7w.jC19..10..8f  I  ^n*.j£:339..10..7i. 


Id.  =  tV  7547*. 

2|0)62|8..11 
Ans.  i:31..8..1l. 


t  Id.  =  A  3751*. 
\  =  \    312..7 

78..  li 


2|0)39|0..8? 
X'l9..1Q..9;.  Ans. 


ASSISTANT.] 


PRACTICE. 


57 


4)  6254  at  l^d. 
Ans.  jg45..12..04^. 

5)  2351  at  2d. 
Ans.  i;i9..11..10. 


(18)  2715  at  5id. 
Ans.  jC59..7..9f 

(19)  3120  at  d^d. 

Ans.  je71..10. 


(32)  9872  at  e^d. 
^n*.  JC359..18..4. 


(33)  5272  at  9d. 

A71S.  £197.. 14. 


6)  7210  at  2irf. 
Ans.  je67..11..10i 


(20)  7521  at  5|rf. 
Ans.  jei80..3..9^ 


7)  2710  at  2i«f. 
Ans.  £28.A..7. 


(21)  3271  at  6c?. 
Ans.  je81..15. 


,6. 


(34)  6325  at  9}d. 
Ans.  je243..15..6i. 

(35)  7924  at  9^d. 
Ans.  Je313..13..2. 


8)  3250  at  2^d. 
A71S.  je;37..4..94^ 


(22)  7914  at  6J<f. 
Ans.  jE:206..1..10i. 


(36)  2150  at  9^d. 
Ans.  jC87..6..10i. 


9)  2715  at  3d. 
Ans.  JC33..18..9. 


10)  7062  at  S^d. 
Ans.  j£:95..12..7i 


(23)  3250  at  6^d.      (37)  6325  at  lOd. 
Atis.  JC88..0..5.I  Ans.  i;263..10..1O. 
(38)  5724  at  lOirf. 
Ans.  JC244..9..3. 


(24)  2708  at  6^-d. 
Ans.  i:76..3..3. 


11)  2147  at  S^d. 
Ans.  jC31..6..2i 


(25)  3271  at  7d. 
Ans.  JC95..8. 


12)  7000  at  3|</. 
Ans.  £109..7..6 


(26)  3254  at  l^d. 
Ans.  je98..5..1U. 


13)  3257  at  id. 
Ans.  JC54..5. 


14)  2056  at  4^^;. 
Ans.  JC36..8..2. 


(27)  2701  at  7^d. 
Ans.  je84..8..1i. 

(28)  3714  at  7? J. 
Ajis.  jeil9..18..74-. 


(39)  6327  at  lOiJ. 
_  Ajis.  j£:270..4..3f 

(40)  3254 Tt  i O^d. 
Ans.  j£:i42..7..3. 


15)  3752  at  4id- 
A71S.  je70.''.7..0, 


(29)  2710  at  8d. 

Ans.  je90..6..8. 


16)  2107  at  4^d. 
Ans.  jC41..14..0i. 


17)  3210  at  5d. 
Ans.  £66. .17. .6. 


(30)  3514  at  8^d. 
Ans.  jei20..15..10i. 


(41)  7291  at  lO^d. 

A?is.  £326..11..6f. 
(42y~3256  atTiJ. 
Ans.  jC149,.4..8. 


(43)  7254  at  l\}d. 
Afts.  J^340..0..7^. 


(44)  3754  at  1  l^d. 
Ans.  JGJ79..17..7. 


(31)  2759  at  8^d. 
Ahs.  je97..14..3i 


(45)  7972  at  llfrf. 
Ans.  j£:390..5..11. 


Rule  3.  Wlien  the  price  is  more  than  duo  sliiliiug,  and  less  than  two, 
take  the  pari  or  paris  for  the  excess  abfive  a  shilling,  add  the  (^uotieuts 
to  the  given  quaiitity,  and  reduce  the  whole  to  pounds  as  before.  Or, 
when  convenient,  take  the  aliquot  part  of  a  i)ouud. 

•(1)  2106  at  \2\d.    (2)  3715  at  \2\d. 
Ans.  £107..9..10i.      Ans.  jei93..9..9i. 


(3)  2712  at  VZ^d. 
Ans.  jei44..1..6. 


!t 


T%     21065 
J  ^  \  of 


(175..('.) 
43..101 
2!0)214|9T7lO| 
Ans.  jei07..9..10.}. 


This  example  is  worked  by  taking 
■jL,  and  lliea  \  of  that ;  because  a 
farthing  is  j\  of  a  shilling  ;  which 
is  =  ^  of  i,  or  i  oi'  ~^,  because  4 

twelves  aie  48.  ,   '  '  ' 

C2 
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(4)  2107  at  l.¥.  Id. 
Ans.  i;  11 4. .2. .7. 


(6)  3215  at  Is.  lid. 
Arts.  i;i77..9..l0?. 


(19)  2750  at  U.  4 J rZ. 

A?is.  ■£:i91..18..Gf 

(..0)  3725  at  1;?.  bd. 

Ans.  JC263..17..1. 


(6)  2790  at  1*.  l^d 
Ans.  JC156..18..9. 


(7)  7904  at  1*.  l^d. 
Ans.  JC452..16..8. 


(8)  3750  at  1*.  2d 
Ans.  je218..15. 


(34)7104atl*.8id. 
Ans.  je606..16. 


(35)  1004atlj.  8fd. 
Ans.  X-86..16..1. 


(21)  7250  at  1*.  5  J  rf 
Ans.  Je521..1..10^. 


(36)  2104  at  Is.  9d. 
Ans.  jei84..2. 


(22)  2597  at  Is.  5irf. 
Ans.  £189  .7..31 


(23)  7210  at  1*.  5  J  J. 
Ans.  jC533..4..9^ 


(9)  3291  at  Is.  2irf 
Ans.  jei95..8..03. 

(10)9254  at  1  J.  2irf. 
Ans.  i;559..1..11. 


(24)  7524  at  Is.  6d 
Ans.  £564.. 6 


(25)7103  at  1^.  6Jf/ 
Ans.  £540..2..5a 


(11)  7250  at  1a.  2J</. 
Ans.  £445. .11. .51. 

(12)  7591  at  1*.  3d. 
Ans.  je474..8..9. 


(26)3254at  l;y.6irf 
Ans.  £250..10..7. 


(13)6325atl.s.  iJjf/. 
Ans.  £401. .18. .01 


(14)5271  at  1 5.  3i(i 
Ans.  £340..8..4_i 


(15)  3254  at  Is.'S^d. 
Ans.  £2 13.. 10. .10^. 

(16)  291  s'&rrsr4d. 

Ans.  £194..6..8. 


(37)2571  Htls.9{d. 
Ans.  £227..l2..9a. 


(38)2104atl5.9i<i. 
Ans.  £188..9..8. 


(39)  7506  at  Is.  9Jrf. 
Ans.  £680..4..7^. 
( 4 0)^71  at  1*.  lOd. 
Ans.  £98..3..6. 


(41)5200atl*.10i(/. 
Ans.  £482..!.. 8. 


(27)  7925  at  Lv.  6f  f/. 
Ans.  £619..2..9f. 

(28)  9271  at  1*.  7d'. 
Ans.  £733..19..1. 


(42)2117atl5.]0^rf. 
Ans.  £198..9..4i. 
(43)i007atl.v.l03d. 
Ans.  £95..9..1J. 


(29)7210at  l*.7|r/. 

A71S.  £.'>78..6..0i 
(36)~23T0atTsr7p 

Ans.  £187.. 13. .9. 


(31)2504atl5.  7Jrf 
Ans.  £206..!. .2. 


(17)3270atl*.4i(i. 

Ans.  £321..8..1|. 
(I8)7059atly.4irf 

Ans.  £485. . 6.. 1^. 


(32)  7152  at  Is.  Sd 
Ans.  £596. 


(44)5000atl.v.  llfi. 

Ans.  £479.^.^4. 

(45)2l65atl.v.nrrf. 

Ans.  £203..18..5i. 

(46fl006atlV.liif/. 

An.t.  £98„10..1. 

(47)'2705atl.9.  l]3rf^ 

Ans.  £267..13..7J. 


(48)  5000  at  1*.  11  ^r/ 
Atis.  £489.. 11. .8. 


(33)  2905  at  l5.  S^d. 
Ans.  £245. . 2. .2^. 

Rur.E  4.  When  tho  price  is  an  evm  number  of  shillinfrp,  the  given 
quantity  may  be  multiplied  b^  A«// that  number,  doublhig  the  uiiitH' 
figure  of  the  pi-odiict  for  shilbngs,  aiid  the  rc«t  of  the  product  will  bo 
pounds.     Or  take  the  aliquot  part  of  a  pound. 

(4)  1572  at  8*. 

Ans.  £628..  16. 


(1)  2750  at  2s. 

Ans.  £275. 


(2)  3254  at  4*. 

Ans.  £650.. 16. 
^3^27 10  iit6s. 

Ans.  £813. 


(5)  2102  at  10*. 

Ans^  £1051 

(6)  210 fat  r2.v^ 
Atis.  £1200.. 12, 


(7)  5271  at  14:y. 
Ans.  £3689..14. 


(8)  3123  at  16s. 

Ans.  £2498..8. 
(9)T075  at  16.?. 

Ans.  £860 
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(10)   1621  at  18*. 
Ans.  £1450. .13. 
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NoTK.  At  2«.  take  the  tenth,  aiid  at  lOs.  tak< 
the  half  of  so  many  £. 


Rule.  5.  When  the  price  is  an  odd  number  of  shillings,  work  by 
Rule  4th  for  the  greatest  even  number,  and  add  -^'j  of  the  given 
quantity  for  the  odd  shilling. — Or,  take  such  parts  of  a  pound  as 
will  make  the  given  price. 


•(1)  3270  at  3*. 
Ans.  je490..10. 


(4)  3214  at  9s. 
Ans.  £1416. .6. 


(2)   3271  at  5s. 
Arts.  £8\7.. 15. 


(5)  2710  at  lis. 
Ans.  jei490..10. 


(7)  2150  at  15*. 
Ans.  JC1612..10. 


(8)  3142  at  17.S. 
Ans.  JC2670..14. 


(3)  2715  at  7s. 
Ans.  je950..5. 


(6)  3179  at  136-. 
Ans.  £2066.. 7. 


(9)  2150  at  19;?. 
Ans.  £2042..! 0. 


Rule  6.  When  the  price  consists  of  shilliTigs  and  pence,  suppose  tlif 
given  number  to  be  pounds,  and  take  such  aliquot  part,  or  the  sum  oi 
such  aliquot  parts,  as  wU  make  the  given  price. — Or,  work  for  the 
shillings  as  in  the  preceding  Rules,  iuid  take  parts  for  the  residue. 

t(l)  2710  at  6s.  8(i."|(7)  2710  at  3^.  2(?.|(13)7152atl75.6f(/. 


Ans.  jE;903..6..8. 


(2)  3150  at  '6s.  Ad. 
Ans.  £525 


Ans.  £429..1..8. 


Ans.  £6280. 


(8)  7514  at  4.^.  7<i.((14)2510at  145.7^^/. 

Ans.  1721..19..2.Uns.  £1  S32..16..5^ 

(3)  2715  at  2s.  Qd.  \  (9)  2517  at  67761415)^115  at  9s.  1\ii. 

Ans.  £330..7..6.i      Ans.  £660.14.. 3;  Ans.  £1741. .8.. 1.1. 

<4)  7150  at  l.v.  Sd.   I(T0)~25"47  at  7^:.  3if/.i(  16)  2572  at  l^ITTy 
Ans.  £595..16..8.'^n.y.  £923..!  1 .  .iQi.i     Ans.  £1752. . 3 "(i. 

(5)  3215  at  l.y.  4rf.~(l  1 )  Wn^^\^7^'d.\\iyi25l^i\As.  S\d. 
Ans.  £214. .6. .8.'  Ans.  £943..16..'is.j^wj.-.  £5324.1 9. .0^. 

(6)  7211  at  Is.  3d.   :( 12)21(>"3Tt T5.yT4iJ.'(l8y32:'0at  155r.7|7/. 
^»*.  £450..13..9.;An*.  £16l6..13..7X.|An*.  £2511. .3. .11^. 

Role  7.  When  the  price  consists  of  pounds,  shillings,  and  pence, 
multiply  the  givea  quantity  by  the  numbr.r  of  pounds,  and  .ake  ahquot 
parts  for  the  residue. — Or,  work  for  tlie  sliillings  a^*  in  li  «  precedui;^ 
Rules,  &c. — Or,  when  the  given  number  of  aiticles  is  Bt*  iarge,  work 
by  Compound  Multiplication. 


s.           s. 

s.  d.        £. 

s.d. 

£. 

*  2=yV  3270 

t  6..8=i  2710 

t2..6=r. 

2710 

1=  1  327 

Alls.  £903.. t 

8.     ^^ 

338..  }f 

163.. 10 

"■^ 

9C  ( 

Ans.  £490..  10. 

^m 

"42^  ■" 

00 
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(tutor** 


•(1)  7213  at  £7.  A. 

Ant.  :e51948. 

[2^2104  at  Je5..3. 

Ant.  i;i0835..12. 


(7)2107ati;i..l3. 

Ant.  £347(5. .11. 


(3)  2107  at  X2..C. 

An*.  i;50.56..16, 


(4)7156  at  je5..6. 

An.t.  JC37926..16 


(.5)2710  at  X'2..3..7i. 
An*.  i;5i)11..3..0 


(6)  3215  at:ei..l7. 

Ant.  X5947..15, 


(8)  3215  at  X'4..<>..8. 

Ant.  i;i3931..13..4. 
(9)21ft4'atX7..1..3. 

Ant.  JE15212..12.JB. 
{\b)  2701  at  i2..3..4. 
Ant.  je5852..3..4 


(13)  3210«tjei..l8..6l. 
^7M.  jC6189..5^7i. 

(14)  2167  at  Je2..7..4i. 
_^  An».  i;5109..7..1O^. 

(15)  142  at  J?1..15..2i. 
Ant.  je250..2..6i. 


(ll)2715atX1..17..yi 
Ant.  i;5051..0..74, 


(12)2157  atX'3..15..2i 
Ant.  :e8108..19..5i 


(16)95  atX-15..14..7i. 
Ant.  :ei494..7..4|. 


(17)  37  at  Jei..l9..5|. 
Ant.  JE73..0..8}. 


(18)2175atX2..15..4J|. 
Ant.  X6022..0..7i. 


RuLK  8.  Wheu  the  giveu  quantity  consists  of  several  deuominadoiu, 
»!m]ti['iy  the  price  by  the  number  of  the  highest,  and  take  aliquot  part* 
fi^r  till-  inferior  Uenomipatious. 

(1)  At  JC3..17..6.  per  cwt.  what  is  the  value  of  25  cwt. 
2  qrs.  ]4  lb.  of  soap  ?t 

(2)  At  JC1..4..9.  per  cwt.  what  is  the  value  of  17  cwt.  1  qr. 
J7  lb.  1  An.t.  JC21..10..8. 

(3)  Sold  85  cwt.  1  qr.  10  lb.  of  iron,  at  j£;i..7..8.  per  cwt. 
what  is  the  value  of  the  whole  ?  Ans.  jC118..1  ..Oj-. 

(4)  If  hops  are  sold  at  jC4..5..8.  per  cwt.  what  must  be 
given  for  72  cwt.  1  qr.  18  Ib.f.  Ans.  je310..3..2. 

(5)  What  is  the  value  of  27  cwt.  2  qrs.  15  lb.  of  logwood 
at  £\..\..4.  per  cwt.1  Ans.  X'29..9..6}. 

(6)  Bought  78  cwt.  3  qrs.  12  lb.  of  molasses,  at  i;2..17..9. 
per  cwt.  what  must  1  give  for  the  whole  ?     Ans.  £227..  14. 

(7)  Sold  56  cwt.  \  qr.  ]7  lb.  of  sugar,  at  £2..\5..9.  per  cwt. 
how  much  is  the  whole  charge?  Ans.  jC157..4..4^. 

(8)  What  is  the  value  of  97  cwt.  15  lb.  of  curnints,  at 
£3. .17.. 10.  per  cwt.  ?  Ans.  X'378..0..3. 

(9)  At  j£:4..14..G.  the  cwt.  what  is  the  value  of  37  cwt.  2  qrs. 
J3  16.  of  raw  sugar  ?  Ans.  jC177..14..8i. 


4=1  7215 

'^ 7 

5050-5 
1443 

^51948  Ant. 


t 

2  gr«.= 

lb. 
14=1 

-.^£3. 

.17 

.6 
5X5=25 

19. 

.  7 

.6 
5 

96. 
1. 

£997 

.17 

.18 

9. 

.6 
.9 
.Si 

IJi  Ant. 
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(10)  Bought  sugar  at  JC3..14..6.  the  cwt.  what  did  I- 'give 
for  15  cwt.  1  qr.  10  lb.  ?  Ans.  £51. .2. .9. 

(11)  Required  the  value  of  17  oz.  8  dwts.  IS  grs.  of  gold, 
at  jC3..17..10i.  per  mince.  Ans.  JC67..17..11. 

(12)  At  je37..6..8.  per  cwt.  the  value  of  1  cwt.  2  qrs.  10^ 
U).  of  cochineal  is  required.  Ans.  jC59..10. 

(13)  Required  the  value  of  13  hhds.  42  gals,  of  Champagne 
wine,  at  £25. .13.. 6.  per  hhd.  Ans.  £3o0..ll..\0. 

(14)  A  gentleman  purchased  at  an  auction  an  estate  of 
149  a.  3  r.  20  p.  a.t  £54. .10.  per  acre.  What  was  the  whole 
purchase  money,  including  the  auction  duty  of  Id.  in  the  £. 
the  attorney's  bill  for  the  deeds  of  conveyance,  £33. .6. .8.  and 
his  surveyors  charge  for  measuring  it,  at  \s.  per  acre  ? 

Ans.  £8447..5..0i. 

EcLE  9.  To  find  the  price  of  1  Z6.  at  a  given  number  of  shillings  per 
cwt. 

Multiply  the  shillings  by  3  and  divide  the  product  by  7  ;  the  quotient 
will  be  the  i>rice  of  1  ^.  in  farthings.* 

(1)  What  is  the  price  of  1  lb.  at  44*.  4d.  per  cwt.  ?i 

(2)  What  are  the  respective  prices  per  lb.  at  86*.  4d. ;  91*. ; 
and  116*.  8d.  per  cwt.  1  Ans.  9\d.,  9^rf.,  and  Is.  Q\d. 

Rule  10.  It  is  sometimes  expedient  to  change  the  pi-ice  and  the 
quantity  for  each  other.  Thus  48  yards  at  2*.  9d.  will  be  equivijent  to 
33  yards  at  4«. ;  because  2*.  %d.  =  33d.  and  4s.  =  48d. 

(1)  What  is  the  value  of  72  yds.  at  3*.  5d.  and  at  14*.  7d. 
per  yard  ?  Ans.  £12. .6.,  and  je52..10. 

(2)  80  yds.  at  15*.  3d.  and  at  16*.  8d.  per  yard? 

Ans.  £61.,  a7,d  £66..13..4. 
<3)  42  lbs.  at  ll^d.  and  at  1*.  3}d.  per  lb.  ? 

Ans.  £2..0..3.,  and  £2..13..4i. 


TARE  AND  TRET. 

Gross  weight  is  the  weight  of  any  goods,  together  with  that 
of  the  package  wliich  contains  them. 


*  Maltipljnng  by  3  reduces  the  shillings  to  fourpences,  and  7  four- 
penoes  (or  2*.  Ad.)  are  the  value  of  1  cwt.  at  1  farthing  per  lb. 
t  44».  Ad. 

3 

7)133 

J9  ^rthings  =  A%d.  per  lb.  Ans, 
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Neat  weight  is  thai  of  the  articles  alone,  or  what  reipains 
after  the  deduction  of  all  allowances. 

Tare  is  an  allowance  for  the  weight  of  the  package.  It  is 
either  so  much  in  the  whole,  or  at  so  much  per  bag,  box,  bar- 
rel, &c.,  or  at  so  much  in  the  cwt. 

Tret  is  an  allowance  of  4  lb.  in  104  lb.  (or  ^  part)  for  waste. 

Cloff  is  an  allowance  of  2  lb.  in  3  ctct.  on  some  goods  :  but  both 
these  are  nearly  obsolete. 

Sultle  is  the  remainder  when  any  particular  allowance  has  been 
deducted. 

Rule.  When  the  Tare  is  at  so  much  for  each  bag,  &c.,  the  tokole 
Tare  may  be  found  by  multiplying  by  the  number  of  them.  When  it 
is  at  so  much  })er  cwl.  take  the  aliquot  parts  of  the  Grott  for  the  Tare. 
Subtract  the  Tare  from  the  Gross ;  the  remainder  is  the  Neat ;  unless 
there  is  Tret  allowed. 

If  Tret  is  allowed,  it  is  -}^  of  the  Tare  suttle,  which  being  sub- 
tracted from  it,  the  remainder  is  the  Neat.  But  if  Cloff  also  is  to 
be  alhv.vcd,  the  cwts.  Tret  suttle,  multiplied  by  2,  and  divided  by 
3,  will  be  the  lbs.  Cloff,  which  subtract  to  find  the  Neat. 

(1)  In  7  frails  of  raisins,  each  weighing  5  cwt.  2  qrs.  5  lb. 
gross,  tare  at  23  lb.  per  frail,  how  much  neat  weight  ?• 

(2)  What  is  the  neat  weight  of  25  hogsheads  of  tobacco, 
weighing  gross  163  cwt.  2  qrs.  15  lb.  tare  100  lb.  per  hogs- 
head? Ans.  141  cwt.  1  qr.  7  lb. 

(3)  In  16  hags  of  pepper,  each  weighing  85  lb.  4  oz.  gross, 
tare  per  bag,  3  lb.  5  oz.  how  many  pounds  neat  ?  Ans.  13i  1  lb. 

(4)  What  is  the  neat  weight  of  5  hogsheads  of  tobacco, 
weighing  gross  75  cwt.  I  qr.  14  lb.  tare  in  the  whole  752  lb.  ? 

Ans.  68  cwt.  2  qrs.  18  lb. 

(5)  In  75  barrels  of  ligs,  each  2  qrs.  27  lb.  gross,  tare  in 
the  whole  597  lb.  how  much  neat  weight?     Ans.  50  cwt.  1  qr. 

(6)  What  is  the  neat  weight  of  18  butts  of  currants,  each 
8  cwt.  2  qrs.  5  lb.  gross,  tare  at  14  lb.  per  cwt.  ?\ 


cwt.qr.  lb. 
•  5..2..  b  gross. 
23  tare. 

ewt.qr.-lb. 
t  8..2..  5 

9X2=18 

5..1..10  neat  of  1  frail. 
7 
[iM.  37..!.. 14  neat  of  the  whole. 

76..3..17 

14=^  153..3..  6    whoIegroM. 
19..0..25itare. 

Atu.  134..2..  8}  neat 
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(7)  In  25  barrels  of  figs,  each  2  cwt.  1  qr.  gross,  tare  per 
ewt.  16  lb.  how  much  neat  weight  ?     Ans.  48  cwt.  0  jr.  24  Zi. 

(8)  What  is  the  neat  weight  of  9  hogsheads  of  sugar,  each 
weighing  gross  8  cwt.  3  qrs.  14  lb.  tare  16  lb.  per  cwt.  1 

Ans.  68  cwt.  1  yr.  24  /6. 

(9)  In  1  butt  of  currents,  weighing  12  cwt.  2  qrs.  24  lb. 
gross,  tare  14  lb.  per  cwt.  tret  4  /i.  per  104  /6.  what  is  the  neat 
weight  ?* 

(10)  In  7  cwt.  3  qrs.  27  lb.  gross,  tare  36  lb.  tret  according 
to  custom,  how  many  pounds  neat?  Ans.  826  lb. 

(11)  In  152  cwt.  1  qr.  3  /6.  gross,  tare  10  lb.  per  cwt.  tret 
as  usual,  how  much  neat  weight?  Ans.  133  cwt.  1  jr.  12  /6. 

(12)  What  is  the  neat  weight  of  3  hogsheads  of  tobacco, 
weighing  15  met.  3  qrs.  20  lb.  gross,  tare  7  lb.  per.  cwt.  tret 
and  doff  as  usual  ?t 

(13)  In  7  hogsheads  of  tobacco,  each  weighing  gross  5  cwt. 
2  qrs.  7  lb. ;  tare  8  lb.  per  cwt.  tret  and  cloff  as  usual,  how 
much  neat  weight?  Atis.  34  cwt.  2  qrs.  8  lb. 


IN^'OICES,  OR  BILLS  OF  PARCELS. 
(1)  Mrs.  Bland,  London,  Sept.  1,  1830. 

Bought  of  Jane  Harris. 

s.  d.  £.     s.     d. 

15  pairs  worsted  stockings  at     4  6  per  pr. 

1  doz.  thread  ditto  .     .     at     3  2   

■1  doz.  black  silk  ditto  .     at     8  3  

li  doz.  milled  hose    .     .     at     4     2   

2  doz.  cotton  ditto    .     .     at     7     6  

17  pairs  kid  gloves    .     ,     at     1     8  

£2171874 


lb.  cwt.  qrs.  lb. 

14  =  J    12..  2..  24  grross. 

ll,  1..2..  10  tare. 

4  =  ^  11..  0..  14snttle. 
1..  19  tret. 

Ans.  10..  2..  23  neat. 


Ib.^       cwt.  qrs.  lb. 
t  7=^  15..  3..  20  gross. 
3..  27i  tare. 


26)14. 


3..  20^  suttle. 
2..    8"  tret. 


14X2^-3= 


14..  1..  12|  suttle. 
9|  cloff. 

Ans.  14..  1..    3    neat. 
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(2)  Mr.  Isaac  Pearson, 


Derby,  Juno  3,  1830. 


Bought  of  John  Sims  and  Son. 
d. 


s. 

15     yds.  satin     ...  at     9 

18^  yds.  Howered silk  .  at  17 

12     yds.  rich  brocade  .  at  19 

16^  yds.  sarcenet     .     .  at     3 

13|  yds.  Genoa  velvet .  at  27 

23     yds.  lustring      .     .  at     6 


6  per  yard 

4    

8   

2   

6  

3  


£62..U..9\ 


(3)  Miss  Enfield,  Nottingham,  June  4,  1830. 

Bought  of  Joseph  Thompson. 

s.      d.  £.       s.     d. 

per  yard 


A\  yds.  cambric      .     . 

at 

12 

6 

12^  yds.  muslin  .     .     . 

at 

8 

3 

15     yds.  printed  calico  . 

at 

5 

4 

2     doz.  napkins 

at 

2 

3 

14     ells  diaper     . 

at 

1 

7 

35     ells  dowlas  .     .     . 

at 

1 

H 

each  .. 
per  ell 


jei7..14..11 


Received  the  above, 

Joseph  Thompson. 

(4)  Mrs.  Mary  Bright  sold  to  the  Right  Honourable  Lady 
Anna  Maria  Lamb  18  yards  of  French  lace  at  12.s.  3d.  per  yd. 
5  pairs  of  fine  kid  gloves  at  2s.  2d.  per  pair,  1  dozen  French 
fans  at  3.y.  G(/.  each,  two  superb  silk  shawls  at  three  guineas 
each,  4  dozen  Irish  lamb  at  \s.  3d.  per  pair,  and  6  sets  of 
knots  at  2^.  6^/.  per  set. — Please  to  make  the  Invoice  for  her. 

Total  amount  jC23..14..4. 

(5)  Mr.  Thomas  Ward  sold  to  James  Russell  Vernon,  Esq., 
17i  yards  of  fine  serge  at  3s.  9d.  per  yd.  18  yds.  of  drugget  at 
9*.  per  yd.  15^  yds.  of  superfine  scarlet  at  22*^.  per  yd.  16J 
yds.  of  Yorkshire  black  at  18.s.  per  yd.  25  yds.  of  shalloon  at 
\s.  9d.  per  yd.  and  17  yds.  of  drab  at  17a-.  6d.  per  yd. — Make 
an  Invoice  of  these  articles.         Total  amount  jCG0..10..5J^. 

(6)  Mr.  Samuel  Green,  of  Wolverhampton,  sent  to  Messrs. 
Wright  and  Johnson,  agreeably  to  order,  27  calf  skins  at 
3^.  6d.  each,  75  »heep  skius  ut  Is.  Id.  39  coloured  ditto,  at 
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1*.  8d.  15  buck  skins  at  ll,s.  6d.  17  Russia  hides  at  10s.  7d. 
and  125  lamb  skins  at  1^.  "i^d. — Draw  up  the  Invoice. 

Total  amount  j£^39..1..8l. 

(7)  Mr.  Richard  Groves  sent  the  following  articles  to  the 
Rev.  Samuel  Walsingham  :  viz.  2  stones  of  raw  sugar  at  6^d. 
per  ib.  2  loaves  of  sugar,  15^  ft.  at  11  ^d.  per  lb.  a  stone  of 
East  India  rice  at  3^d.  per  lb.  2  stones  Carolina  rice  at  5d.  per 
lb.  15  oz.  nutmegs  at  5^d.  per  oz.  and  half  a  stone  of  Dutch 
coffee  at  1*.  lOd.  per  tb. — Make  a  copy  of  the  Invoice. 

Total  amount  jC3..5..5|. 

BILLS  OF  BOOK-DEBTS. 

(8)  Mr.  Charles  Cross,  Chester. 

To  Samuel  Grant  and  Co.,  Dr 
1830.                                                          s.     d.  £.  s.  d. 

April  14.  Belfast  butter,  1  cwt.        at    0     6^  per  ft. 

Cheese,7cjo^.  3^r.?.  12Z6.  at  56     0  long  cwt. 
May      8.  Butter,  1  firkin,       28/6.  at    0     5i  per  ib. 
July    17.  5Chesh.cheeses,  127Z6.  at    0     &\     " 

Sept.     4.  2  Stilton  ditto,         15/6.  at    0  10|     " 

Cream  cheese,        13/6.  at    0     8^     " 


je30..1. 

.61 

Dec.  28. 

Received  the  contents, 

Samuel  Grant 

(9) 

Mr.  Charles  Septimus  Twigg, 

Newark, 

To  Isaac 

Jones,  Dr. 

1829. 
Oct. 
1830. 
Feb. 

Feb. 

22. 
18. 
20. 

Tares, 

Pease, 

Malt, 

Hops, 

Oats, 

Beans, 

s. 

39  bushels       at     1 

18  bushels       at  30 

7  qrs.        .     at  63 

2  cwt.  1  qr.  at     1 

6  qrs.        .     at    2 

17  qrs.        .     at  37 

d. 
10 

4 

6 

5 

4i 

4 

per  bus 
per  qr. 
per  qr. 
per  ft. 
per  bus 
per  qr. 

£.  s. 
h. 

h. 

d. 

JC84..9. 

1 

1830,  July  1.     Received  the  above  for  Isaac  Jones, 

Thomas  West. 
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SIMPLE  INTEREST 

Is  the  premium  allowed  Yor  the  loan  of  any  sum  of  money 
during  a  [{iven  space  of  time. 

The  Principal  is  the  money  lent,  for  which  Interest  is  to  be 
received. 

The  Rate  per  cent,  per  annum  is  the  quantity  of  Interest 
(agreed  on  between  the  Borrower  and  the  Lender)  to  be  paid 
for  the  use  of  every  jClOO.  of  the  Principal,  for  one  year. 

The  Amount  is  the  Principal  and  Interest  added  together. 

I.  To  find  the  Interest  of  any  Sum  of  Money  for  a  Year, 

Rule.  Multiply  the  Principal  by  the  Rate  per  cent,  and  that  Pro- 
duct divided  by  100  will  give  the  Interest  required. 

Note.  When  the  Rate  is  an  aliquot  part  of  100,  the  Interest 
may  be  calculated  more  expeditiously  by  taking  such  part  of  the 
Principal.  Thus,  for  5  per  cent,  take  ^V  ;  for  4  per  cent,  ^'i;,  or  \ 
of  4  ;  for  2  per  cent.  55 ;  for  2^  per  cent.  ^Jj ;  for  3  per  cent,  jij, 
plus  ^  of  that ;  &c. 

This  Rule  is  applied  to  the  calculation  of  Commission.  Bro- 
kerage, Purchasing  Stocks,  Insurance,  Discounting  of  Bills, 
&c.* 

II.  For  several  Years,  Multiply  the  Interest  of  one  year 
by  the  number  of  years,  and  the  product  will  be  the  answer. 

For  parts  of  a  year,  as  months  and  days,  &c.,  the  Interest 
may  be  found  by  taking  the  aliciuot  parts  of  a  year ;  or  by  the 
Rule  of  Three :  and  it  is  customary  to  allow  12  months  to 
the  year,  and  30  days  to  a  month. f 


•  To  discount  a  Bill  of  Exchange  is  to  advance  the  cash  for  it  before 
it  becomes  due ;  deducting  the  Interest  for  the  time  it  liaa  to  run.  Bank*, 
ers  always  chm'ge  Discount  as  the  Interest  of  the  sum. 

t  At  the  rate  of  5  per  cent,  the  interest  of  £\.  for  a  year  ia  1». ;  or 
one  penny  for  a  month.  Therefore,  the  principal  X  the  number  of 
months,  gives  the  interest  in  pence. 

Or,  take  the  )>art8  of  a  year  fur  the  manihs,  out  of  a»  many  thillingt 
as  there  ai;e  pounds  in  the  principal. 

Thus,  to  find  the  interest  of  je40..10.  for  2  months,  say  iO/fd.  X  2  = 
81i.  =  6».  9d. ;  or,  2  months  being  i  of  a  year,  40».  6(i.  H-  6  =  6«.  9d, 
An*. 

For  days,  take  the  aliquot  parts  of  a  month.  The  interest  for  days 
at  5  i>er  cent,  may  also  lie  fuund  by  multiplying  th«;  principal  by  the 
number  of  duys;  and  the  product  divided  by  3f>.5  will  give  the  answer 
in  shillings ;  or  dividetl  by  7300  (=  365  X  20)  will  give  the  answer  in 
pounds. 
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(1)  What  is  the.  interest  of  £375.  for  a  year,  at  £5.  per 
cent,  per  annum  ?* 

(2)  What  is  the  interest  of  jG945..10.  for  a  year,  at  £4.  per 
cent,  per  annuiu  ?  Ans.  jC37..16..4|. 

(3)  What  is  the  interest  of  je547..15.  at  £5.  per  cent,  per 
annum,  for  3  years?  Ans.  jG82..3..3. 

(4)  What  is  the  interest  of  JE^254..17..6.  for  5  years,  at  £4. 
per  cent,  per  annum?  Ans.  JC50..19..6. 

(5)  What  is  the  amount  of  -£556..!  3. .4.  at  jGo.  per  cent, 
per  annrnn,  in  5  years  ?  Ans.  £695. .16. .8. 

Note.  Commiision  and  Brokerage  (commonly  called  Brokage)  are 
allowances  of  so  much  f)er  cent,  to  an  agent  or  broker,  for  buying  or 
selling  goods,  or  trausactiug  business  for  another. 

(6)  My  correspondent  informs  me  that  he  has  bought  goods 
to  the  amount  of  £754. .16.  on  my  account,  what  is  his  com- 
mission at  £2\.  per  cent.?  Ans.  £18..17..4f. 

(7)  If  I  allow  my  factor  £3|.  per  cent,  for  commission, 
what  will  he  require'  on  £876..5..10  ?       Ans.  £32..17..2i. 

Note.  Stock  is  a  general  term  to  designate  the  Capitals  of  our  Trad- 
ing Companies ;  or  to  denote  Properly  in  tlie  Public  Fund* ;  which 
means  the  Money  paid  by  Government  for  the  intei-est  of  the  National 
Debt.  The  quantity  of  Stock  is  a  nominal  sum,  for  which  the  owner 
receives  a  certain  rate  of  interest  while  he  holds  the  same. 

(8)  At  £\\0\.  per  cent,  what  is  the  purchase  of  £2054.. 16. 
South  Sea  stock  ?  Ans.  £2265. .8..4. 

(9)  At  £104?.  per  cent.  South  Sea  annuities,  what  is  the 
purchase  of  £1797. .14.?  Ans.  £1876..6..11i. 

(10)  At  £963.  per  cent,  what  is  the  purchase  of  £577.. 19. 
Bank  annuities  ?  tItw.  £.559..3..3f. 

(11)  At  £r24|.  per  cent,  what  is  the  purchase  of  £758.. 
17.. 10.  India  stock  ?  Ans.  £945..15..4i. 

(12)  What  sum  will  purchase  £1284.  of  the  3  per  cent. 
Consols,  at  £59|^.  per  cent.  ;  including  the  broker's  charge  of 
\,  or  2^.  Qd.  per  cent,  on  the  amount  of  stock  ? 

Ans.  £770..7..11|. 

•  £.  375 

5  Better  thus : 

£.  18|75  £.        £. 

20  5=2^  375 


s.    15100  .4«;r.£l8..15. 

An.-:.  £18.. 15. 
Cutting  the  two  figures  in  the  above  divides  the  number  by  100 ; 
I>l^^8iou,  p.  21, 
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(13)  If  I  employ  a  l)roker  to  buy  goo'ls  for  mo,  to  the 
amount  of  JC2575..17..6,  what  is  the  brokerage  at  4*.  per 
cent.?*  ^ 

(14)  What  is  the  broker's  charge  on  a  sale  amounting  to 
£7105. .5. .10.  at  bs.  6d.  per  cent.?  Ans.  jei9..10..9X. 

(15)  What  is  the  brokage  on  goods  sold  for  jC975..6..4.  at 
6j.  6rf.  per  cent.  ?  Ans.  £3.. 3. A^. 

(16)  What  is  the  interest  of  £25i7..5..\.  at  £A.  per  cent,  per 
annum,  for  a  year  nnd  three  quarters?         Ans.  jC18..0..14. 

(17)  What  is  the  interest  of  jC479..5.  for  5i  years,^at  £5. 
per  cent,  per  annum  ?  A^s.  jei25..16..0i. 

(18)  What  is  the  amount  of  jC576..2..7.  in  1\  years,  at  £^. 
per  cent,  per  annum  ?  Ans.  JC764..1..8-1-. 

(19)  What  is  the  interest  of  je259..13..5.  for  20  weeks,  at 
£5.  per  cent,  per  annum?  An^.  JC4..19..10J-. 

(20)  What  is  the  interest  of  jG2726..1..4.  at  £A^.  per  cent, 
per  annum,  for  3  years,  154  days  ?  Ans.  Je419..15..6i. 

(21)  Compute  the  interest  of  jC155.  for  49  days,  and  for 
146  days,  at  £b.  per  cent,  per  annum, 

Ans.  jC1..0..9i.  and  je3..2..0. 

(22)  What  will  a  banker  charge  for  the  discount  of  a  bill 
of  je76..10.  and  another  of  £bi.  negotiated  on  the  18th  of 
May ;  the  former  becoming  due  June  30,  and  the  latter  July 
13  ;  discounting  at  £5.  per  cent.?     Ans.  Ss.  lid.  and  Ss.  3d. 

When  the  Amaunt,  Time,  and  Rate  per  cent,  are  given,  to  find 
the  Principal. 
Rule.    Kb  the  amoiuit  of  £10Q.  at  the  rate  aiid  for  the  time  given  i« 
to  jCIOO.,  80  is  the  amount  given  to  the  principal  rec|uired. 

(23)  What  principal  being  put  to  interest  will  amount  to 
je402..10.  in  5  years,  at  £3.  per  cent,  per  annum  ?t 

(24)  What  principal  being  put  to  interest  for  9  years  will 
amount  to  JC734..8.  at  £A.  per  cent,  per  annum  ? 

Ans.  jC540. 


a.  £.     ».     d. 

•  4=^  2575.. 17..  6  03 

£.  5|15..  3..  6  Ji. 

20  42 


3|03 


4 


Ant.  JE5..3..0i.  1  |(J8 

£.        £.  £.     ».       £. 

tJe3X5+100=Xll5.     As  115  :   100  :  :  402.. 10  :  350  An$. 
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(25)  What  principal,  being  put  to  interest  for  7  years  at 
£5.  per  cent,  per  annum,  will  amount  to  JG334..16.  ? 

Ans.  £248. 

When  the  Principal,  Rate  per  cent,  and  Amount  are  given,  to 
find  the  Time. 

Rule.  As  the  interest  for  1  year  is  to  1  year,  so  is  the  whole  in- 
terest to  the  number  of  years. 

(26)  In  what  time  will  X'350.  amount  to  £402. .10.  at  £3. 
per  cent,  per  annum  ?* 

(27)  In  what  time  will  jC540.  amount  to  £734.. 8.  at  £4. 
per  cent,  per  annum  ?  Ans.  9  years. 

(28)  In  what  time  will  £248.  amount  to  £334. .16.  at  £5. 
per  cent,  per  annum  ?  Ans.  7  years. 

When  the  Principal,  A^naunt,  and  Time  are  given,  to  jlnd  the 
Rate  per  cent. 

Rule.  As  the  principal  is  to  the  whole  interest,  so  is  .£100.  to  its 
interest  for  the  given  time.  Divide  that  interest  by  the  number  of  years, 
and  the  quotient  wiU  be  the  rate  per  cent. 

(29)  At  what  rate  per  cent,  will  £350.  amount  to  j^402..10. 
in  5  years  ?t 

(30)  At  what  rate  per  cent,  will  £248.  amount  to  £334..16. 
in  7  years  ?  Ans.  £5.  per  cent. 

(31)  At  what  rate  per  cent,  will  £540.  amount  to  £734. .8. 
in  9  years  ?  Ans.  £4.  per  cent. 


DISCOUNT 
Is  the  abatement  of  so  much  money,  on  any  sum  received  be- 
fore it  is  due,  as  the  money  received,  if  put  to  interest,  would 
gain  at  the  rate,  and  in  the  time  given.  Thus  £100.  present 
money  would  discharge  a  debt  of  £105.  to  be  paid  a  year 
hence,  Discount  being  made  at  £5.  per  cent. 


£. 

*  350X3 

,^^     =  £\Q..IQ.  the  interest  for  1  year. 

100  •'  , 

.C402..10.  — £350.  =  £52..10.  the  whole  interest. 
As  :ei0..10  :   1  year  :  :  £.52. .10  :  5  years.     Ans. 
t  As  £350  :  i;52..10  :  :  XlOO  :  ;ei5  =  the  interest  of  XIOO.  for  5 
years.     Then  15  -7-  5  ^i^  X3.  the  rate  per  cent. 


70  DISCOUNT.  [tutor's 

RuT.K.  As  iJlOO.  with  its  Interest  for  the  time  given  is  to  that  in- 
terest, so  is  the  sum  given  to  the  Discount  required. 

Also,  As  that  Amount  of  £\QQ.  is  to  ^ClOO.,  so  is  the  given  sum  to  the 
Present  worth. 

But  if  either  the  Discount  or  the  Present  worth  bo  found  hy  the  pro- 
portion, the  other  may  be  found  by  subtractiug  that  from  the  given 
sum. 

(1)  What  are  the  discount  and  present  worth  of  JC386..5. 
for  6  months,  at  £Q.  per  cent,  per  annum  ?* 

(2)  How  much  shall  I  receive  in  present  payment  for  a 
debt  of  X'357..10.  due  9  months  hence,  allowing  discount  at 
£b.  per  cent,  per  annum?  Ans.  je344..11..63  |A. 

(3)  What  is  the  discount  of  jC275..10.  for  7  months,  at  £5. 
per  cent,  per  annum?  Ans.  £7..l&..\i  .^. 

(4)  What  is  the  present  worth  of  jC527  .9..1.  payable  in  7 
mouths,  at  £4}.  per  cent,  per  annum  ? 

Ans.  i;514..13..10^  aVs^V' 

(5)  Required  the  present  worth  of  jC875..5..6.  due  in  5 
months,  at  £4^.  per  cent,  per  annum.     Ans.  je859..3..33  y^f  j. 

(6)  What  is  the  present  worth  of  jCSOO.  payable  in  10 
months,  at  £5.  per  cent,  per  annum  ?  Ans.  jC480. 

(7)  How  much  ready  money  ought  I  to  receive  for  a  note 
of  jG75.  due  in  15  months,  at  £5.  per  cent,  per  annum  ? 

Ans.  JC70..11..9-V- 

(8)  What  will  be  the  present  worth  of  jC150.  payable  at  3 
instalments  of  four  months  ;  i.  e.  one-third  at  4  months,  one- 
third  at  8  months,  and  one-lhird  at  12  months,  discounting  at 
£5.  per  cent,  per  annum?  Ans.  jG145..3..81. 

(9)  Of  a  debt  of  jC575..10.  one  moiety  is  to  be  paid  in  3 
months,  and  the  other  in  6  months.  What  discount  must  be 
allowed  for  present  payment,  at  £5.  per  cent,  per  antium? 

Ans.  jei0..11..4J. 


*  6m.  =  h£6      £ 

100  +  3=  103  =  amount  of  JCIOO.  in  6  months. 
£.      £.        £.      s. 
As  103  :  3  :  :  386..  5   £.     t. 

3  386...5 

103)I158..15(   11. .5  discount. 

^^^^        37.5. .0  present  worth. 

25         

20 
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(10)  What  is  the  present  worth  of  £500.  at  £4.  per  cent, 
per  annum,  jCIOO.  being  to  be  paid  down,  and  the  rest  at  two 
6  months  ?  Ans.  £488..7..8i. 

(11)  Bought  goods  amounting  to  £109..  10.  at  6  months' 
credit,  or  £3^.  per  cent,  discount  for  prompt  payment.  How 
much  ready  money  will  discharge  the  account  ?* 

Ans.  jei05..13..4i. 

Note.  The  Rule  to  find  the  present  worth  of  any  sum  of  money  is 
pret:isely  identical  with  that  case  in  Simple  Interest  in  which  the 
Amount,  Time,  and  Rate  per  cent,  are  given  to  find  the  Principal. 
See  page  68. 


COMPOUND  INTEREST 

Is  that  which  arises  from  both  the  Principal  and  Interest : 
that  is,  when  the  interest  of  money,  having  become  due,  and 
not  being  paid,  is  added  to  the  Principal,  and  the  subsequent 
Interest  is  computed  on  the  Amount. 

Rule.  Compute  the  first  year's  interest,  which  add  to  the  principal : 
then  find  the  interest  of  that  amount,  which  add  ns  before,  and  so  ou 
for  the  number  of  years.  Subtract  the  given  sum  from  the  last  Amount, 
and  the  remainder  will  be  the  Compound  Interest. 

(1)  What  is  the  compound  interest  of  £500.  forborne  3 
years,  at  £5.  per  cent,  per  annum  ?t 

(2)  What  is  the  amount  of  £400.  in  Si^  years,  at  £5.  per 
cent,  per  anrmm,  compound  interest?       Ans.  £474..12..Gi. 

(3)  What  will  £650.  amount  to  in  5  years,  at  £5.  per  cent, 
per  annum,  compound  interest?  Ans.  £829. .11. .71. 

(4)  What  is  the  amount  of  £550.. 10.  for  3^  years,  at  £6. 
per  cent,  per  annum,  compound  interest  ?     Ans.  £675. .6. .5. 

(5)  What  is  the  compound  interest  of  £764.  for  4  years 
and  9  months,  at  £6.  per  cent,  per  annum  ? 

Ans.  £243..18..8. 


*  The  discount  in  cases  of  this  sort  is  so  much  per  cent,  on  the  sum, 
without  regard  to  time.     It  is,  therefore,  computed  as  a  year's  interest. 


t  ^  £500  ^V  jC551..  5 

25  27..11..  3 

Jy      525  amount  in  I  yr.      578..  16..  3  amount  in  3  years. 

?^:iJ^  500..  0..  0  principal  subtract. 

551..  5  do.  in  2  yrs.  £78..l6.. YAns. 
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(6)  What  is  the  compound  interest  of  JC57..10..6.  for  5 
years,  7  months,  and  15  days,  at  jC5.  per  cent,  per  annum? 

Ans.  £18. .3. .81. 

(7)  What  is  the  compound   interest  of  jC259  .10.   for   3 
years,  9  months,  and  10  days,  at  jC4^.  per  cent,  per  annum  ? 

Ans.  j£:46..19..10i. 


2|00)14|20 
Ans.  7^^  months. 


EQUATION  OF  PAYMENTS 

Is  when  several  sums  are  due  at  different  times,  to  find  t 
mean  time  for  paying  the  whole  debt ;  to  do  which,  this  is  the 
common 

IJuLK.  Multiply  each  term  by  its  time,  and  divide  the  sura  of  tin- 
products  by  the  whole  debt;  the  quotient  is  accounted  the  mean  time. 

£. 

(1)  A    owes   B   je200.    whereof        40  X    3=   120 
je:40.   is   to   be   paid   at  3    months,        60  X    5=   300 
jCGO.  at  5  months,  and  X'lOO.  at  10       100X10=1000 
months:  at  what  time  may  the  whole 
debt  be  paid  together  without  pre- 
judice to  either  ? 

(2)  B  owes  C  jCSOO.  whereof  jC200.  is  to  be  paid  at  3 
months,  jCIOO.  at  4  months,  jGSOO.  at  5  months,  and  jC200. 
at  6  months  ;  but  they  agree  that  the  whole  shall  l)e  paid  at 
once;  what  is  the  equated  time?  Ans.  4  months,  18*  days. 

(3)  A  debt  of  jC360.  was  to  have  been  paid  as  follows: 
viz. :  jC120.  at  2  months,  jC200.  at  4  months,  and  the  rest  at  5 
nronths  ;  but  the  parties  have  agreed  to  have  it  paid  at  one 
mean  time  :   what  is  that  time  ?     Ans.  3  months,  13^^  days. 

(4)  A  merchant  bought  goods  to  the  value  of  jCSOO.  to  pay 
jCIOO.  at  the  end  of  3  months,  jC150.  at  the  end  of  6  months, 
and  jC250.  at  the  end  of  12  months;  but  it  was  afterwards 
agreed  to  discharge  the  debt  at  one  payment :  required  the 
time.  Ans.  8  months,  12  days. 

(5)  H  is  indebted  to  L  a  certain  sum,  which  is  to  be  paid 
at  6  different  payments,  that  is  |  at  2  months,  |  at  3  months, 
I  at  4  months,  |  at  5  months,  |  at  6  months,  and  the  rest  at 
7  months ;  but  they  mutually  agree  that  the  whole  shall  be 
paid  at  one  equated  time  :   what  is  that  time  ?  A-ns.  A\  months. 

(6)  A  is  indebted  to  B  jC120.  whereof  \  is  to  be  paid  at  3 
months,  \  at  6  month.s,  aud  the  rest  at  9  months  :  what  is  the 
equaled  time  of  the  whole  payment  ?  Am.  6 A  months. 
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BARTER 
Is  the  exchanging  of  comraodiiies. 

RcLE.  Compute,  by  the  most  expeditious  method,  the  value  of  the 
article  whose  quantity  is  given:  then  find  what  quantity  of  the  other, 
at  the  rate  proposed,  may  be  had  for  the  same  money. 

Note.  Sometimes  one  tradesman,  in  bartering,  advances  his  goods 
above  the  ready  money  price.  In  this  case,  it  will  be  necessary  to  pro- 
portionate the  other's  bartering  price  to  his  ready  money  price,  by  the 
Rule  of  Three. 

(1)  What  quantity  of  chocolate  at  4$.  per  lb.  must  be  ex- 
changed for  2  cwt.  of  tea,  at  9.s.  per  lit.  ?* 

(2)  A  and  B.  barter :  A  has  20  act.  of  prunes,  at  Ad.  per 
lb.  ready  money,  but  in  barter  will  have  bd.  per  lb.,  and  B 
has  hops  worth  32s.  per  cwt.  ready  money:  what  ought  B" 
to  charge  his  hops,  and  what  quantity  must  he  give  for  the 
20  cwt.  of  prunes  ?t 

(3)  How  much  tea  at  9.?.  per  lb.  can  I  have  in  barter  for 
4  cwt.  2  qrs.  of  chocolate,  at  As.  per  lb.  ?  Ans.  2  act. 

(4)  A  exchanges  with  B  23i  cwt.  of  cheese,  worth  52*.  6</. 
per  cxct.,  for  8  pieces  of  cloth  containing  248  yards,  at  As.  Ad. 
per  yard ;  the  diflerence  to  be  paid  in  money.  Who  receives 
the  balance,  and  how  much  ?        Ans.  A  receives  JC7..19..1. 

(5)  How  much  ginger  at  lojtZ.  per  lb.  must  be  exchanged 
for  31  lb.  of  pepper,  at  13i(/.  per  lb.?      Ans.  3  /*.  Iff  oz. 

(6)  How  many  dozen  of  candles,  at  5*.  2d.  per  dozen, 
must  be  bartered  for  3  cwt.  2  qrs.  16  lb.  of  tallow,  at  37*.  Ad. 
per  cwt.  ?  Ans.  26  dozen,  3||  lb. 

(7)  A  exchanges  with  B  608  yards  of  cloth,  worth  14*.  per 


•  224  X9  =  2016^,  the  value  of  the  tea. 
As  4*.  :  lib.   :  :  2016*.   :  504  lb.  of  chocolate.     Ans. 

t  As  Ad.  :  5d.  :  :  32*.  :  40*.  the  price  per  cwt.  to  be  charged 
for  the  hops. 

20cw^=2240^*. 

5 

11200</.  the  value  o(  the  prunes. 

As  40*.  ilcwt.::  11200J.  :  11|^  =  23  cwt.  I  qr.  9|5./*.  Ans. 
12  480  '       *' 


A80d. 


D 
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(1)  If  1  yard  of  cloth  cost  11*.  and  is  sold  for  I2s.  6d. 
what  is  the  gain  per  cent.  ?* 

(2)  If  60  ells  of  Holland  cost  J^IS.  what  nnist  1  ell  be  sold 
for  to  gain  £8.  per  cent.  ?t 

(3)  If  1  Ih.  of  tobacco  cost  IGei.  and  be  sold  for  20d.  what 
is  the  gain  per  cent.  ?  Ans.  £25. 

(4)  If  a  parcel  of  cloth  be  sold  for  £560.  gaining  jC12.  per 
cent,  what  is  the  prime  cost  ?  Ans.  £500. 

(5)  If  a  yard  of  cloth  be  bought  for  13^.  4^(1.  and  sold  again 
for  16^.  what  is  the  gain  per  cent.  ?  Ans.  jC20. 

(6)  If  112  lb.  of  iron  cost  27s.  6d.  what  must  1  cwt.  be  sold 
for  to  gain  jCI5.  per  cent.  ?  Ans.  £\..\\..'7\. 

(7)  If  375  yards  of  cloth  be  sold  for  £A9Q.  at  £20.  per 
cent,  profit,  what  did  it  cost  per  yard  1  Ans.  £\..\..9\  |-^f . 

(8)  Sold  1  cwt.  of  hops  for  £6. .15.  at  the  rate  of  £25.  per 
cent,  profit.  What  would  have  been  the  gain  per  cent,  if 
they  had  been  sold  for  £8.  per  cwt.  ?    Ans.  £48. .2.. Hi  f . 

(9)  If  90  ells  of  cambric  cost  £60.  how  must  I  sell  it  per 
yard  to  gain  £18.  per  cent.  ?  Ans.  \2s.  l^Y^d. 

(10)  A  plumber  sold  10  fothers  of  lead  for  £204..15.  and 
gained  after  the  rate  of  £12..  10.  per  cent.  What  did  it  cost 
him  per  cwt.  ?  Ans.  1 8*.  8d. 

(11)  What  was  the  profit  on  436  yards  of  cloth,  bought  at 
8*.  6d.  and  sold  at  10*.  id.  per  yard  ?        Ans.  £39..  19. .4. 

(12)  Bought  14  tons  of  steel  at  £69.  per  ton,  which  was 
retailed  at  6d.  per  lb.     What  was  the  loss  sustained  ? 

Ans.  £182. 

(13)  Bought  124  yards  of  linen  for  £32.  How  should  the 
same  be  retailed  per  yard  to  gain  £15.  per  cent.  ? 

Ans.  5s.  ll/jSjrf. 

(14)  Bought  249  yards  of  cloth  at  3*.  id.  per  yard,  and 
retailed  the  same  at  is.  2d.  per  yard.  What  was  the  whole 
gain,  and  how  much  per  cent.  ?| 

Ans.  £10..7..6.  profit,  and  £25.  per  cent. 

cost        gain  cost        lOOVl 

•Asllj.  :  Is.Gd.  :  :  £100  :  ^^^^  =£13.. 12.. S^.  Ant. 

sixp.  22         3  sixp. 

cost      s.  price  cost    lAgyia 

t  As  £100  :  £108  :  :  £18  :     J^    =£19..8..9|  ^  the  seHkg 

(•ice.     And  £l9..8..9^,~eO-B':.  5ld.  *hp  price  per  ell. 
X  For  the  faohing  of  this  qutcLiuB,  see  Cdses  1  astdZ. 
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FELLOWSHIP,  OR  PARTNERSHIP 

Is  a  rule  by  which  any  number  or  quantity  may  be  divided 
into  certain  proportionate  parts.  It  is  applied  to  determine 
the  respective  shares  of  gain  or-  loss  of  the  several  partners 
in  a  company,  in  proportion  to  their  respective  shares  of  the 
capital  employed  as  a  joint  stock :  also  in  the  division  of  com- 
mon lands,  and  other  cases  of  a  similar  kind. 

FELLOWSHIP  WITHOUT   TIME. 

Rule.  As  the  whole  stock  is  to  the  whole  gain  or  loss ;  bo  is  each 
individual  share  to  the  correspondent  gaiu  or  loss. 

Proof.  The  sum  of  the  shares  will  be  equal  to  the  whole  gain 
or  loss. 

(1)  A  and  B  join  in  trade.  A  puts  into  stock  jC20.  and  B 
£40  ;  they  gain  jC50.     What  is  the  share  of  each  ?* 

(2)  A,  B,  and  C  joined  in  trade ;  A  put  in  jC20  ;  B  jC30; 
and  C  £40 ;  and  they  gained  jC180.  What  is  each  man's 
part  of  the  gain  ?  Ans.  A  £40.  B  £60.  C  jGSO. 

(3)  Four  persons,  B,  C,  D,  and  E  formed  a  joint  stock ;  B 
put  in  jC227  ;  C  £349  ;  D  jCllS  ;  and  E  jC439  ;  they  gained 
jC428.     Required  each  person's  share  of  the  gain, 

Ans.  B  .£:85..19..63  Jy^.  C  jei32..3..9  J^. 
D  je43..11..13  /,V  E  £16G..5..6i  j}j. 

(4)  D,  E,  and  F  entered  into  partnership.  D's  stock  was 
JC750  ;  E's  je460  ;  and  F's  jC500  ;  and  at  the  end  of  12  months 
they  had  gained  je684.  What  is  each  man's  particular  share 
of  the  gain  ?  Ans.  D  £300.  E  £184.  and  F  £200. 

(5)  A  tradesman  is  indebted  to  B  £275.. 14  ;  to  C  £304. .7  ; 
to  D  £152  ;  and  to  E  £104. .6  ;  but  upon  his  decease  his 
estate  is  found  to  be  worth  but  £675. .15.  How  must  it  be 
divided  among  his  creditors  ? 

Ans.  B's  share  £222. .15..2— 6584.  CV£245..18..1i— 15750. 
Us  £122.. 16..2a— 12227.  and  E's  £84.. b..b—\b(j20. 

(6)  Four  persons  trade  together  with  a  joint  capital ;  of 
which  A  has  ^,  B  J,  C  \,  and  D  \,  and  at  the  end  of  6 


»  20-1-40=60 
A.  «n  .  --ft  .  .   5  20  :  jei6..13..  4=A'8  sham. 
Ab  60  .  ^0  .  :    j   40  .      33..  e..  8=B'8  sban. 

50..  0..  0  Proof. 
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months  they  gain  jCIOO.     "What  is  each  person's  share  of  the 
gain?  Ans.  A  je35..1..9— 12.  B  je26..6..3a— 9. 

C  jE;21..1..01— 30.  and  D  jG  17..  10..  101—6. 

(7)  Two  persons  joined  in  the  purchase  of  an  estate  yield- 
ing £1700.  per  annum,  for  £27200.  whereof  D  paid  £15000. 
and  E  the  rest :  some  time  after,  they  sold  it  for  24  years' 
purchase.     "What  was  each  person's  share  1* 

Ans.  D  £22500.  E  £18300. 

(8)  D,  E,  and  F,  form  a  joint  capital  of  £647.  Their  re- 
spective shares  are  in  proportion  to  each  other  as  4,  6,  and  8  ; 
and  tlie  gain  is  equal  to  D's  stock.  Required  each  person's 
stock  and  gain. 

Ans.  D's  stock  £143..15..6f  gain,  £31..19..0^\. 
E's  .  .  .  215..13..4  .  .  .  47..18..62\. 
F's  .  .  .      287.. 11. .If  .  .  .      63..18..0^\. 

(9)  D,  E,  and  F,  joined  in  partnership  ;  the  amount  of  their 
stock  was  £100  ;  D's  gain  was  £3  ;  E's  £5  ;  and  F's  £8 ; 
what  was  each  man's  stock  1 

Ans.  D's  stock  £18..15.  E's  £31. .5.  and  F's  £50. 

FELLOWSHIP  WITH  TIME. 

BuLE.  As  the  srnn  of  the  products  of  each  person's  money  and  time 
is  to  the  whole  gain  or  loss ;  so  is  each  individual  product  to  the  cor- 
responding gain  or  loss. 

(1)  D  and  E  enter  into  partnership  ;  D  puts  in  £40.  for 
three  months,  and  E  £75.  for  four  months,  and  they  gcia 
£70.     What  is  each  man's  share  of  the  gain  ?t 

(2)  Three  tradesmen  joined  in  company.;  D  put  into  the 
joint  stock  £195. .14.  for  three  months ;  E  £169..18..3.  for  5 
months;  and  F  £59. .14. .10.  for  11  months:  they  gained 
£364. .18.     What  is  each  man's  share  of  the  gain? 

Ans.  D's  £102..6. .4—5008.  E's  £148..1..1i — 482802. 
and  Ps  £114..10..6i— 14707. 

(3)  Three  merchants  join  in  company  for  18  months :  D 
puts  in  £500.  and  at  5  months'  end  takes  out  £200.  at  10 


*  The  sale  of  a  property  for  to  many  years'  purchase,  is  understood 
to  be,  for  so  much  present  money  as  the  annual  rent  or  value  X  that 
number  of  years. 

+  40X3=120  ,     „,-  .  -irt  .  .  5  120  :  i:20=D'8  share. 

75X4=300  ^  *^1"  •  710  .  •  ^  3Q0  .      gQ^E's  share. 

420  70  Proof. 
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months'  end  puts  in  jC300.  and  at  the  end  of  14  months  takes 
out  jCl  30  ;  E  puts  in  jC400.  and  at  the  end  of  3  months  je270. 
more,  at  9  months  he  takes  out  jC140.  but  puts  in  jCIOO.  at 
the  end  of  12  months,  and  withdraws  jC99.  at  the  end  of  15 
months ;  F  puts  in  jC900.  and  at  6  months  takes  out  £200. 
at  the  end  of  1 1  months  puts  in  jCSOO.  but  takes  out  that  and 
jeiOO.  more  at  the  end  of  13  months.  They  gain  j£:200. 
Required  each  man's  share  of  the  gain. 

Ans.  D  £50.. 7..G— 21720.  E  je62..12..5j— 29859.  and 

fje87..0..0J— 14167. 

(4)  D,  E,  and  F,  hold  a  piece  of  ground  in  common,  for 

which  they  are  to  pay  jC36..10..6:   D  puts  in  23  oxen  27 

days ;  E  21  oxen  35  days ;  and  F  16  oxen  23  days.     What 

is  each  man  to  pay  of  the  said  rent  ? 

Ans.  D  jei3..3..1i— 624.  E  jC15..11..5— 1688.  and 
J^  je7..15..11— 1136. 


ALLIGATION 

Is  a  rule  by  which  we  ascertain  the  mean  price  of  any  com- 
pound formed  by  mixing  ingredients  of  various  prices;  or 
the  quantities  of  the  various  articles  which  will  form  a  mix- 
ture of  a  certain  mean  or  average  value.  It  comprises  four 
distinct  cases. 

Case  1.  Alligation  Medial.  The  various  quantities 
and  prices  being  given,  to  find  the  mean  price  of  the  mixture. 

Rule.  Multiply  each  quantity  by  its  price,  and  divide  the  sum  of 
the  products  by  the  sum  of  the  quantities.* 

(1)  A  grocer  mixed  4  cwt.  of  sugar,  at  56s.  per  cwt.  with 
7  cwt.  at  43*.  per  cu-t.  and  5  cwt.  at  37*.  per  ctvt.  What  is 
the  value  of  1  cwt.  of  this  mixture  ?  Ans.  jC2..4..4|. 

(2)  A  vintner  mixes  15  gallons  of  canary,  at  8*.  per  gallon, 
with  20  gallons,  at  7*.  4d.  per  gallon;  10  gallons  of  sherry, 


EXAHFUC. 

•  A  farmer  mixed  20  bushels  of  «.       *. 

wheat,  at  5«.  per  bu.^hol,  and  36  20  X  5  =  100 

bushels  of  rj'c,  at  3«.  per  bushel,  3G  X  3  =  108 

with  40  bushels  of  barley,  at  2$.  40  X  2  =   80 

per  bushel.     What  is  the  worth  of  95        96)288(3*.     Atu. 

8  bushel  of  this  mixture  7  —  
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at  6^.  8d.  per  gallon  ;  and  34  gallons  of  wliite  wine,  at  4^^. 
per  gallon.     What  is  the  worth  of  a  gallon  of  this  mixture  1 

Ans.  6.S.  21  i^d. 

(3)  A  malster  mixes  30  quarters  of  brown  malt,  at  28s'.  per 
quarter,  with  46  quarters  of  pale,  at  30.^.  per  quarter,  and  24 
quarters  of  high  dried  ditto,  at  25*.  per  quarter.  What  is  one 
quarter  of  the  mixture  worth?  Ans.  £1..8..2l  Y%d. 

(4)  A  vintner  mixes  20  quarts  of  port,  at  5s.  4.d.  per  quart, 
with  12  quarts  of  white  wine,  at  5*.  per  quart,  30  quarts  of 
Lisbon,  at  6.?.  per  quart,  and  20  quarts  of  mountain,  at  4.y.  6d. 
per  quart.     What  is  a  quart  of  this  mixture  worth  ? 

A?is.  Ds.  31 II J. 

(5)  A  refiner  ipelts  12  lb.  of  silver  bullion,  of  6  oz.  fine, 
with  8  Ii.  of  7  oz.  fine,  and  10  lb.  of  8  oz.  fine ;  required 
the  fineness  of  1  lb.  of  that  mixture. 

Ans.  6  oz.  18  dwt.  16  gr. 

Case  2.  Alligation  Alternate.  The  various  prices 
being  given,  to  find  the  quantities  which  may  be  mixed,  to 
bear  a  certain  average  price. 

Rule.  An-ange  the  given  prices  in  one  column,  with  the  proposed 
average  price  on  the  left. 

Link  eack  less  than  the  average  ■with  one  greater. 

Place  against  each  term  the  difference  between  that  with  which  it 
is  linked  and  tlie  mean:  and  the  respective  differences  will  be  the 
quantities  required. 

Note.  Qaestions  in  this  ndc  admit  of  a  great  variety  of  answers, 
according  to  the  manner  of  linking  them :  also  by  taking  other  num- 
bers proportional  to  the  answers  foimd. 

(1)  A  vintner  would  mix  four  sorts  of  wine  together,  of  18<7. 
20^.  24d.  and  28d.  per  quart,  what  quantity  of  each  sort  must 
he  take  to  sell  the  mixture  at  22d.  per  quart  ?* 

(2)  A  grocer  would  mix  sugar  at  4<Z.  6d.  and  lOd.  per  lb. 


*18 

222^*— 1 
24        - 

28 ' 

Answer.       Proof. 

-  2  of  18rf.  =    36d. 
6  of  20d.  =  120 

-  4  of  24d.  =    96 
2  of  28d.  =    56 

14                 14)308 

22f/. 

Or  thus  :       Proof. 
6  of  l^d.  —  108if. 
2  of  20i.  =    40 
2  of  24<i.  =    48 
4  of  1M.  =  112 
14                 14)308 

22^, 

-24 1 
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BO  as  to  sell  ilie  compound  for  8d.  per  lb.     What  quantity  of 
each  kind  must  he  take  ? 

Ans.  2  lb.  at  Ad.  2  lb.  at  Q>d.  and  G  lb.  at  10 J. 

(3)  How  much  tea  at  16.v.  14*.  9*.  and  8*.  per  lb.  will  com- 
pose a  mixture  worth  10.v.  per  lb.  ? 

Ans.  1  lb.  at  16a-.  2  lb.  at  \\s.  6  lb.  at  9s.  and  4  lb.  at  8s. 

(4)  A  farmer  would  mix  as  much  barley,  at  3*.  6d.  per 
bushel,  rye  at  4s.  per  bushel,  and  oats  at  2s.  per  bushel,  as 
will  make  a  mixture  worth  2*.  6d.  per  bushel,  llow  much  of 
each  sort  ?       Ans.  G  b.  of  barley,  6  of  rye,  and  30  of  oats. 

(5)  A  tobacconist  would  mix  tobacco  at  2*.,  1*.  6d.,  and 
1*.  3(/.'per  lb.  so  that  the  compound  may  be  worth  1*.  8d. 
per  lb.     What  quantity  of  each  sort  must  he  take? 

Ans.  7  lb.  at  2s.  4  lb.  at  Is.  6d.  and  4  lb.  at  Is.  3d. 

Case  3.  Alligation  Partial.  This  is  similar  to  Case  2, 
except  that  one  of  the  quantities  is  limited. 

Rule.    Link  the  prices,  aiid  place  the  differences  as  before. 

Then,  as  the  diffcreuce  opposite  to  that  whose  cpiantity  is  given,  is 
to  each  other  difference ;  so  is  the  given  quantity  to  each  required 
i^uaatity. 

(1)  A  tobacconist  intends  to  mix  20  lb.  of  tobacco  at  }5d. 
per  lb.  with  others  at  16</.  I8d.  and  22d.  per  lb.  How  many 
jiounds  of  each  sort  must  he  take  to  make  one  pound  of  the 
mixture  worth  17J.  ?* 

(2)  How  much  coffee,  at  3s.  at  2.y.  and  at  1*.  6d.  per  lb. 
with  20  lb.  at  5s.  will  make  a  mixture  worth  2s.  8d.  per  lb.  ? 

Ans.  35  lb.  at  3s.  70  lb.  at  2s.  and  10  lb.  at  Is.  6d. 

(3)  A  distiller  would  mix  10  gallons  of  French  brandy,  at 
48*.  per  gallon,  with  British  at  28*.  and  spirits  at  16*.  per 
gallon.  What  quantity  of  each  sort  must  he  take  to  afford  it 
for  32*.  per  gallon  1  Ans.  8  British,  and  8  spirits. 

(4)  What  quantity  of  teas  at  12*.  10*.  and  6*.  must  be 
rnixed  with  20  ft.,  at  4*.  per  R>.  that  the  mixture  may  be  worth 
6s.  per  lb.  ?       Ans.  10  lb.  at  6s.  10  lb.  at  10*.  20  lb.  at  12*. 
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An  Hirer.  Proof.  Ih.     lb. 

5  20  U).  flt  15i.  =  300<i.    As  5  :  1  :  :  20  :  4 
1     4lb.fkt  \&d.  =    6id. 

1  4  Ih.  at  18J.  =    VQd.    As  5  :  2  :  :  20  :  8 

2  _8  ».  at  22rf.  =  I76d. 

As  36  lb.        :  Cl2d.  :  :  1  ».  :  17 d. 
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Case  4.  Alligation  Total.  This  is  also  similar  to  Case 
2,  except  that  the  whole  quantity  of  the  compound  is  limited. 

Bn.E.     Link  the  prices,  and  place  the  differences  as  before. 
Then,  As  the  sum  of  the  differences  is  to  each  particular  difference ; 
80  is  the  quantity  given  to  each  required  quantity. 

(1)  A  grocer  has  four  sorts  of  sugar  at  \2d.  \0d.  6d.  and 
Ad.  per  lb.  and  would  make  a  composition  of  144  lb.  worth 
8d.  per  lb.     What  quantity  of  each  sort  must  he  take  ?* 

(2)  A  grocer  having  4  sorts  of  tea  at  5s.  Gs.  8s.  and  9s. 
per  lb.  would  have  a  composition  of  87  lb.  worth  7*^.  per  lb. 
What  quantity  must  there  be  of  each  sort  1 

Ans.  141  lb.  of  5s.  29  lb.  of  6s.  29  lb.  of  8s.  and  14i  lb.  of  9s. 

(3)  A  vintner  having  4  sorts  of  wine,  viz.  white  wine  at 
I6s.  per  gallon,  Flemish  at  24^^.  per  gallon,  Malaga  at  32s. 
per  gallon,  and  Canary  at  40s.  per  gallon ;  would  make  a 
mixture  of  60  gallons  worth  205'.  per  gallon.  What  quan- 
tity of  each  sort  must  he  take  1 

Ans.  45  gallons  of  vrhite  wine,  5  of  Flemish,  5  of  Malaga, 
and  5  of  Canary. 

(4)  A  jeweller  would  melt  together  foin-  sorts  of  gold,  of 
24,  22,  20,  and  15  carats  fine,  so  as  to  produce  a  compound 
of  42  oz.  of  17  carats  fine.  How  much  must  he  take  of 
each  sort  ?  Ans.  4  oz.  of  24,4  oz.  of  22,  4  oz.  of  20,  and  30 
oz.  of  15  carats  fine. 


COMPARISON  OF  WEIGHTS  AND  MEASURES. 
This  is  merely  an  application  of  the  Rule  of  Proportion. 

(1)  If  50  Dutch  pence  be  worth  65  French  pence,  how 
many  Dutch  pence  are  equal  to  350  French  pence  ?t 

(2)  If  12  yards  at  London  make  8  ells  at  Paris,  how  many 
ells  at  Paris  will  make  64  yards  at  London  ?         Ans.  422.. 


ATiswer.  Proof.  lb.       lb. 

'  12 4     48  at  Ud.  =576     As  12  :  4  :  :  144  :  48 

plO 1  2     24  at  lOd.  =  240     As  12  :  2  :  :   144  :  24 

6 '  2    24  at    6d.  =  144 

4 _4  _48  at    id.  =  192 

Sum  12   n4  144)1 152(8(/. 

t  A«  €5  :  50  ^^OO 

or,  aa  13  :  10  :  :  350  :  -^  =  269^.     Ant. 

D3 
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(3)  If  30  lb.  at  London  make  28  lb.  at  Amsterdam,  how 
many  lb.  at  London  will  bo  equal  to  350  lb.  at  Amsterdam  ? 

Ans.  375. 

(4)  If  95  lb.  Flemish  make  100  lb.  English,  how  many  lb. 
English  are  equal  to  275  lb.  Flemish  ?  Ans.  289^. 


PERMUTATION 

Is  the  changing  or  varying  of  the  order  of  things. 

To  find  the  number  of  changes  that  may  be  made  in  the  position 
of  any  given  number  of  things. 

Rule.  Multiply  the  numbers  1, 2,  3,  4,  &c.,  conlinnally  together,  to 
the  given  number  of  terms,  and  the  last  product  will  be  the  answer. 

(1)  How  many  changes  may  be  rung  upon  12  bells,  and 
in  what  time  would  they  be  rung,  at  the  rate  of  10  changes 
in  a  minute,  and  reckoning  the  year  to  contain  365  days, 
6  hours  ? 

1X2X3X4X5X6X7X8X9X10X11X12  =  479001600 
changes,  which  -M0  =  47900160  minutes  =  91  years, 
26  days,  6  hours. 

(2)  A  young  scholar,  coming  to  town  for  the  convenience 
of  a  good  library,  made  a  bargain  with  the  person  with 
whom  he  lodged,  to  give  liim  £^0.  for  his  board  and  lodging 
during  so  long  a  time  as  he  could  place  the  family  (consist- 
ing of  6  persons  besides  himself)  in  difierent  positions,  every 
day  at  dinner.     How  long  might  he  stay  for  his  je40.  ? 

Ans.  5040  days. 


VULGAR  FRACTIONS. 


DEFINITIONS. 


1 .  A  Fraction  is  a  part  or  parts  of  a  unit,  or  of  any  whole 
number  or  quantity ;  and  is  expressed  by  two  numbers,  called 
the  terms,  with  a  line  between  them. 

2.  The  upper  term  is  called  the  Numerator,  and  the  lower 
term,  the  Denominator.     The  Denominator  shows  into  how 
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many  equal  parts  unity  is  divided  ;  and  the  Numerator  is  the 
number  of  those  equal  parts  signified  by  the  Fraction.* 

3.  Every  Fraction  may  be  understood  to  represent  Division: 
the  Numerator  being  the  dividend,  and  the  Denominator  the 
divisorj\ 

Fractions  are  distinguished  as  follows : 

4.  A  Simple  Fraction  consists  of  one  numeratoi-  and  one 
denominator:  as  ^,  \\,  &c. 

5.  A  Compound  Fraction,  or  fraction  of  a  fraction,  con- 
sists of  two  or  more  fractions  connected  by  the  word  of:  as 
i  of  I  of  /a,  &c.  This  properly  denotes  the  product  of  the 
several  fractions. 

6.  A  Proper  Fraction  is  one  which  has  the  numerator 
less  than  the  denominator :  as  \,  f ,  |,  J-i,  &c.J 

7.  An  Improper  Fraction  is  one  which  has  the  numera- 
tor either  equal  to,  or  greater  than  the  denominator :   as  |,  ^, 

h  If,  &c4 

8.  A  Mixed  Number  is  composed  of  a  whole  number  and 
a  fraction,  as  1|,17|,  8^1,  &c. 

9.  A  Complex  Fraction  has  a  fractional  numerator  or 

denominator  :  but  this  denotes  Division  of  Fractions.     Thus, 

2-  .  .  -8 

-3_,  two-thirds  divided  by  five-sixths,  — ,  eight  divided  by  one 

0  _  *  3 

and  two-thirds. 


*  In  the  ftdkCiion  five-ttcelfths  (^,)  the  Denominator  12  shows  that 
the  unit  or  whole  quantity  is  supposed  to  be  divided  into  12  equal 
parts  :  so  that  if  it  be  one  shilling,  each  part  will  be  one-twelfth  of 
1*.  or  one  penny.  The  Numerator  shows  that  5  is  the  number  of 
those  tvvelftli  parts  intended  to  be  taken  :  so  ,-V  of  a  shilling  are  the 
same  as  5  pence  ;  j%  of  a  foot,  the  same  as  5  inches. 

f  The  fraction  fV  signifies  not  only  ,-%  of  a  unit,  but  5  units  divid- 
ed into  12  parts,  or  a  twelfth  part  of  five  :  and  it  is  obvious  ih^Xfive 
twelfth  parts  of  one  shilling  (or  five  pence)  is  the  same  as  07ie. 
twelfth  part  o?  five  shillings.  This  moile  of  considering  Fractions 
removes  many  of  the  student's  difficulties. 

\  A  proper  fraction  is  always  less  than  unity :  thus  f  wants  one, 
fourth,  and  \^  wants  one-tioelflh  of  being  equal  to  1.  But  an  im- 
proper fraction  is  equal  to  unity  when  the  terms  arc  equal,  an< 
greater  than  unity  when  the  numeratoi-  is  the  greater. 

Thus  I,  or  \\,  or  %  is  each  =1 ;  and  ^^i\,  f=3,  f5=^- 
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10.  A  Common  Measitrf.  (or  Divisor)  is  a  number  that 
will  exactly  divide  hoth  llio  terms.  When  it  is  the  greatest 
r umber  by  which  they  are  both  divisible,  it  is  called  the 
(Jreatest  Common  Measure. 

Note.  A  prime  number  luw  no  factor,  except  itself  and  unity. 

A  mvltiple  sigiiififs  any  ]>r<)duct  of  a  nninber;  and  is  therefore  divixi- 
lile  by  the  uuoiber  of  wliich  it  is  n  multiiile:  thns  14,  21,  28,  &c.,  arc 
i.ntlliplcs  of  seven.  Also  14  i«  a  coiniuou  multiple  of  2  and  7;  21,  of 
'6  uud  7,  &c. 


REDUCTION 

Is  the  method  of  changing  the  form  of  fractional  niinnbers  or 

quantities,  without  ultering  the  value. 

Case  1 .    To  reduce  n  fraction  to  its  lowest  terms. 

Rri.K.  Divide  both  llio  ttM-in.s  l)y  nvy  common  mcature  that  can  !>« 
di:icovi'red  by  inspt-clioii;  wliich  will  produce  lui  rf|nivttlent  fraction  in 
loti-cr  tonus.  Treat  the  now  fniction  in  a  similar  niiuiuer;  repeating 
the  operation  till  the  loircsf  terms  are  obtained.* 

\\nicn  the  ohjcct  cannot  be  acct>mplishrd  hy  this  process,  divide  the 
fveater  term  by  the  loss,  nnil  that  divisor  by  the  remainder,  and  so  on 
'11  nothinf?  remains.  The  last  divisor  will  be  the  frrcafrsl  common 
'.■^raxure;  hy  which  tlivide  both  Icnns  of  the  fraction,  and  the  cpiodents 
will  be  the  lowent  terms. 

i\)  Reduce  y/s  ^^  *'^  lowest  terms,  Ans.  ^"^. 

(2)  Reduce  f «  J  to  its  lowest  terms.  Ans.  -ff^. 

(3)  Reduce  |^2  to  the  least  terms.  Ans.  i. 

(4)  Reduce  ff ^  to  the  least  terms.  Ans.  ^|. 

(5)  Abbreviate  W\^  as  much  as  possible.  Ans.  ^. 

(6)  Reduce  iffH  ^  '^^^  lowest  tenns.  Ans.  ^. 


*  This  ftrst  method  of  alilreriatinp;  fractions  is,  when  practicable, 
iilways  to  be  preferred :  an«l  in  tlie  application  of  it,  the  following  ob- 
servations will  be  found  exceedingly  useful. 

An  even  number  is  divisible  by  2. 

A  number  is  divisible  by  4,  when  the  lenM  aiMl  Hnit$  are  ^;  and  by 
55,  when  the  hundred*,  lens,  and  vnit*  are  divisible  by  8. 

A  ntjmber  is  a  midtiple  of  3,  or  of  9,  when  the  sum  of  it*  digits  is  a 
multiple  of  3,  or  of  !). 

A  5  or  a  0  in  the  nnits'  place,  admits  of  division  by  5 ;  one  cipher  ad- 
mits of  divinion  by  10,  ttro,  hy  100,  Src 
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(7)  Reduce  yVsVeV  *<>  t^e  lowest  terms.  Arts.  }. 

(8)  What  are  the  lowest  terms  of  fi?|  1  Ans.  |. 

Case  2.     To  reduce  an  improper  fraction  to  its  equivalent 
number. 

Rule.     Divide  the  upper  term  by  the  lower. 

This  is  CAddent  from  Definition  3. 

(1)  Reduce  »f  ^  to  a  mixed  number.         'f  *  — 18^.  Atis. 

(2)  Reduce  */  to  its  equivalent  number.  Ans.  13|. 

(3)  Reduce  ^as  to  its  equivalent  number.         Ans.  27|. 

(4)  Reduce  >||*  to  its  equivalent  number.     Ans.  56i|. 

(5)  Reduce  'ff^  to  its  equivalent  number.     Ans.  183f . 

(6)  Reduce  i||'  to  its  equivalent  number.     A?is.  71 1|. 

Case  3.     To  reduce  a  mixed  number  to  an  improper  fraction.* 

Rule.  Multiply  the  whole  number  by  the  denominator  of  the  frac- 
tion, and  to  the  profluct  add  the  numerator  for  the  numerator  required, 
which  place  over  the  denominator. 

Note.  Any  whole  number  may  be  expressed  in  a  fractional  form 
by  putting  1  for  the  denominator  :  tlius  1 1  =  y . 

(1)  Reduce  18|  to  the  form  of  a  fraction.! 


A  number  is  a  multiple  of  11,  when  the  sitm  of  the  Ist,  3d,  5th,  &x., 
digits  =  tMt  of  the  2d,  4th,  6th,  &c.,  digits,  after  retrenching  tlie  eleven  * 
contained  in  each. 

A  multiple  of  both  2  and  3  is,  of  course,  a  multiple  of  6  ;  and  a  mul- 
tiple of  3  and  4  may  be  di\-ided  by  12. 

All  prime  numbers,  except  2  and  5,  have  1,  3,  7,  or  9,  in  the  units' 
place :  all  others  are  composite. 

Examples. 


(1)  Reduce  ||f^  to  the  least 
terms  possible. 
^10      4-9      -f-3 


-^A  -  ^      Ans. 


—  ff 
(2)  Reduce  If  |f  I  to  the  lowest 
terms. 

-^-5        -^3        -Ml 

12548  2508  830   76 

ai«JS  —  VSrS  —  1?B7  ~  133- 

greatest  com.  meas.  19)57(3 
57 

*  This  is  the  converse  of  Case  2. 


Now,  because  we  cannot  easily 
discover  a  cmnmon  measure,  pro- 
ceed thus : — 


76)133(1     then  19)76      .     , 

!2  19)133     ^ 

57)76(1 
57 


t  18f  =  li2il±^  =  '|^     Ar 
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(2)  Reduce  56|f  to  an  improper  fraction.  Ans.  >||» 

(3)  Reduce  183/y  to  an  improper  fraction.  Ans.  ^|f  • 

(4)  Reduce  13|  to  its  equivalent  fraction.  Ans.  y 

(5)  Reduce  27|  to  its  equivalent  fraction.  Ans.  '^' 

(6)  Reduce  514^  to  a  fractional  form.  Ans.  'ff  • 

Case  4.      To  reduce  a  fraction  to  another  of  the  same  value, 
having  a  certain  proposed  numerator  or  denominator. 

Rule.  As  the  present  numerator  is  to  the  denominator,  so  is  the 
proposed  numerator  to  its  denominator.  Or,  as  the  present  denomina- 
tor is  to  the  numerator,  so  is  the  proposed  denominator  to  its  nume- 
rator. 

(1)  Reduce  f  to  a  fraction  of  the  same  value,  whose  nu- 
merator shall  be  12.  As  2  :  3  :  :  12  :  18.  Ans.  |f. 

(2)  Reduce  ^  to  a  fraction  of  the  same  value,  whose  nu" 
merator  shall  be  25.  Ans.  |f . 

(3)  Reduce  4  to  a  fraction  of  the  same  value,  whose  nu- 
merator shall  be  47.  ^         47 

(4)  Reduce  |  to  a  fraction  of  the  same  value,  whose  de- 
nominator shall  be  18.  Ans.  f|. 

(5)  Reduce  4  to  a  fraction  of  the  same  value,  whose  de- 
nominator shall  be  35.  Ans.  ||. 

(G)  Reduce  |  to  a  fraction  of  the  same  value,  whose  de- 
nominator shall  be  19.  ^16* 

Ans.  — . 

Case  5.     To  reduce  complex  and  compound  fractions  to  a  simple 
form. 

Eci.E.  For  a  complex  fraction,  reduce  both  terms  to  simple  fractions : 
then  by  inverting  the  lower  fraction,  tliey  may  be  considorcd  as  the 
terms  of  a  compound  fraction.  And  to  reduce  a  compound  fraction,  ar- 
range all  the  numerators  above  a  line,  aud  the  denoniiuators  below, 
witn  the  *ign$  of  multiplication  interserted:  divide  all  the  upj)cr  and 
lower  terms  that  are  commcnsurahl r  *  cancelling  them  \villi  a  dash,  and 
placing  their  quotients  above  and  below  them  rcsi>octivcly.  Do  the 
same  with  the  quotients :  then  the  products  of  the  uncancelled  numbers 
will  give  the  tingle  fraction  in  its  lowett  terma.i 


•  That  is,  having  a  common  divisor. 

t  This  rule  is  of  the  highest  importance  as  tending  to  expedite  the  bu- 
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(1)  Reduce  — ?  to  a  simple  fraction.  Ans.  4f . 

(2)  Reduce  — I  to  a  simple  fraction.  Ans.  j^. 

38 

(3)  Reduce to  a  simple  fraction.  Ajis.  4. 

19 

(4)  Reduce to  a  simple  fraction.  Ans.  ^. 

(5)  Reduce  |  of  |  of  |  to  a  single  fraction.  Ans.  i. 

(6)  Reduce  f  of  4  of  |4  to  a  simple  fraction.  Ans.  ^/^. 


Biness  of  cotnpatation,  by  abbreviating  to  the  utmost  all  Pactional  ex- 
pressions, as  we  proceed. 

Examples. 

71 
(1)  Reduce  the  complex  fraction  _I  to  a  simple  form. 


2       3 
7i      V       ^;^  X  0 


=  4  Ans. 


1^ 


8i        V  ^X' 

1       7 

(8)  Reduce  -^  of  f  of  J  of  j\  to  a  simple  fraction. 

3       111 

^   of  I  of  1  of  /j      Jj<_^_><J_>Ll  =  JL.  Ans. 

2       14        2 

(3)  Reduce  the  annexed  fractional  expression  to  its  proper  quan- 
tity. 

liofil^of '^nf-^of  S-l^^'JEsc^x  ii  y  567 
11  *"'  108    "*  if  °^24^       **^  ~  11  ><  »A»  ^  if  ^  s,^"  ^~64 

1  7 

11  1       1       jr  ;ij: 

1         1^1  $$01       03       jET. 

a:0  X  i0$  X 1  x5?^  X  1^  X  0^xi$x  $$li    77    ^- 
nx    I0$xnxi$xi0x$t0xi$x  ^4     32     ^=»a 

1  ^       I       ji       U       $0       $         8 

1  13         4       1 

=  jC2..8i^*.=je:2..8..1f  ^7W.  1 
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(7)  Rcdacc  ; '  of.  ^-of-      to  a  simple  fraction. 

(8)  Reduce  J  of  ^  of  1  If  to  a  single  fraction.  Ans.  ^. 

(9)  Reduce  ^W  of  37^  of  5  to  its  equivalent  number. 

j^  Ans.  112^. 

(10)  Reduce  _?-of  ^f «  of  ^to  its  equivalent  number. 

14  4  Ans.  7f. 

Case  6.      To  wduce  a  fractional  quantity  of  a  given  denomina- 
tion to  an  equivalent  fraction  of  another  denomination. 

Rnr.E.  Consider  what  numbers  wonlJ  reduce  the  greater  denomina- 
tion to  the  less;  then  to  reduce  to  a  greater  name,  multi{)ly  tlie  tfenom- 
inator  hy  those  nnmbers,  nnd  to  reduce  to  a  less  name,  multiply'  the 
vumcralor :  the  compound  thus  produced,  when  reduced  to  a  simple 
form,  will  be  the  fraction  required. 

(1).  Reduce  |^  of  a  penny  to  the  fraction  of  a  pound.* 

(2)  Reduce  |d.  to  the  fraction  of  a  crown.     Ans.  J^  cr. 

(3)  Reduce  -J  dwts.  to  the  fraction  of  a  lb.  troy.  Ans.  ^J  ^  lb. 

(4)  Reduce  ^  lb.  avoirdupois  to  the  fraction  of  a  cwt. 

Ans.  y^T  cwt. 

(5)  Reduce  j/^tt  of  a  pound  to  the  fraction  of  a  penny .t 
/6)  Reduce  £-s\s-  to  the  fraction  of  a  penny.    Ans.  ^d. 

(7)  Reduce  ^^-^  of  a  pound  troy  to  the  fraction  of  a 
penny-weight.  Ans.  \  dwt. 

(8)  Reduce  y^-^  cwt.  to  the  fraction  of  a  lb.     Ans.  4  lb. 

Case  7.   To  find  the  proper  value  of  a  fractional  quantity. 

Rule.  Reduce  the  nnmerator  to  snch  lower  denomination  as  may  be 
necessary,  and  divide  by  the  denominator;  abbreviating  as  much  as 
possible  in  valuing  the  remainders. 

Note.  It  is  evident,  from  Definition  3,  that  this  Case  is  precisely  that 
of  Compound  Division. 

(1)  Reduce  J  of  a  pound  sterling  to  its  proper  value.J 


*  .r    -I         7X20X12     7X12    ..    . 
t  £r^ J925—  =-9Q-  =ii.  Ans. 

X£\  =  ^-^  =  3>^5  =  16*.  Ans. 
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(2)  Reduce  ^s.  to  its  proper  value.  Ans.  Ad.  3i  qrs. 

(3)  Reduce  a  of  a  lb.  avoirdupois  to  its  proper  value. 

Ans.  9  oz.  2^  dr. 

(4)  Reduce  |  cwt.  to  its  proper  value.     Ans.  3  qrs.  3^  Z6. 

(5)  Reduce  |  of  a  lb.  troy  to  its  proper  value. 

Ans.  7  o;?.  4  dwts. 

(6)  Reduce  if  of  an  ell  English  to  its  proper  value. 

Ans.  2  qrs.  3^  nails. 

(7)  What  is  the  value  of  £i\^%'i  Ans.  \9s.  IQi  a. 

(8)  Reduce  ||f  of  a  mile  to  its  proper  value. 

Ans.  Q  fur.  105  yds. 

(9)  Reduce  Jf  of  an  acre  to  its  proper  value. 

Ans.  1  a.  2  r.  3i  per. 

(10)  Find  the  value  of  Hff  o  <^^^-     '^^^-  1  ?^-  22  ^6.  f f  f 

Case  8.     To  reduce  any  given  quantity  to  the  fraction  of  a 
greater  denomination. 

EuLE.  Reduce  the  given  quantity  (if  compound)  to  the  lowest  de- 
nomination mentioned,  that  it  may  assume  a  simple  form :  then  multiply 
the  denominator,  as  in  Case  6. 

(1)  Reduce  15^.  to  the  fraction  of  a  pound  sterling. 

15s.=£^^  =  £i.  Ans. 

(2)  Reduce  Ad.  3i  qrs.  to  the  fraction  of  a  shilling.   Ans.  | 

(3)  Reduce  9  oz.  2f  dr.  to  the  fraction  of  a  lb.  avoirdupois. 

Ans.  4  lb. 

(4)  Reduce  3  qrs.  3^  lb.  to  the  fraction  of  a  cwt. 

Ans.  ^  cwt. 

(5)  Reduce  7  oz.  4  dwts.  to  the  fraction  of  a  lb.  troy. 

Ans.  I  lb. 

(6)  Reduce  2  qrs.  3^  nails  to  the  fraction  of  an  English 
ell.  Ans.  f  ell. 

(7)  Reduce  14*.  6j-<f.  ^^  to  the  fraction  of  a  £. 

Ans.  £j\. 

(8)  Reduce  4d.  1\^  qrs.  to  the  fraction  of  a  crown. 

Ans.  ^%%  cr. 


(9)  What  fraction  of  an  acre  are  3  roods,  32  perches  ? 

Ans.  \l  a, 

(10)  What  part  of  a  shilling  are  |  of  2d.  Ans.  ^s. 


Case  9.     To  find  the  least  common  multiple  of  two  or  more 

numbers. 

Rule.     Arrange  the  given  numbers  in  a  line,  (omitting  any  one  that 

is  A  factor  of  one  of  the  others,)  and  divide  any  two  or  more  of  them  by 

a  common  divisor,  placing  the  qxiotients  and  undivided  numbei's  below ; 
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proceed  with  thesu  iii  the  same  maimer,  aud  repeat  the  procets  till  there 
remjun  not  aiiy  two  nambcrs  commensurable  :  the  continued  product  of 
the  diviijors,  quotients,  and  undivided  uumliers,  will  be  the  least  common 
multiple. 

(1)  Required  the  least  common  multiple  of  2,  3,  4,  5,  6,  7, 
8,  9,  and  10.* 

(2)  Find  the  least  number  divisible  by  3,  4,  5,  6,  7,  and  8. 

Ans.  840. 

(3)  What  is  the  least  common  multiple  of  2,  3,  4,  5,  6,  7, 
8,  9,  10,  11,  and  12  ?  Ans.  27720. 

Case  10.   To  reduce  Jractions  to  a  common  denominator. 

Bdle  1.  Multiply  each  numerator  into  all  the  denominators,  except 
its  own,  for  a  numerator ;  and  all  the  denominators  for  a  common  de- 
nominator.    Or, 

Rule  2.  Find  the  lea$t  common  multiple  of  the  denominators,  which 
■will  be  tlie  least  common  denominator.  Divide  this  by  each  denomina- 
tor, and  multiply  the  several  quotients  by  tlie  reBi>ective  numerators  for 
the  required  aumeratora. 

(1)  Reduce  f  and  4  to  a  common  denominator.! 

(2)  Reduce  |,  |,  and  f ,  to  a  common  denominator. 

^ns.  ^1,  II,  and  f |  ;  or  f,  |,  and  f . 

(3)  Reduce  J,  |,  /^,  and  4,  to  a  common  denominator. 

Ans   Jai    iflA.  ill.  and  }**. 

(4)  Reduce  |,  \,  and  4,  to  a  common  denominator, 

3j^  Ans.  4J,  ^,  and  i^f 

(5)  Reduce  fV>  4.  and  -|  of  2,  to  a  common  denominator. 

1^     Ans.  Wj^j.  /A'V.  <^nd  tWi- 

(6)  Reduce  \\,  2\,  and  |  of  1},  to  a  common  denominator. 


*  S  and  4,  being  factors  of  8,  3  a  fiustor  of  9,  and  5  a  factor  of  10,  may 
be  omitted.     Thus, 

2)6,  7,  8,  9,  10  Then  2X3X7X4X3X5  =  42  X  60  = 

ONQ    -J — 4"^      5  2520,  the  least  number  divisible  by 

_2_: — 1_J — ! — _  all  the  given  numbers. 

1,  7,  4,  3,     5  ® 


*  4  w  4  Z  Jg  I  numerators.  Ans.  \\  and  \%. 
4  X  7  =  28  the  denominator. 
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ADDITION. 

BcLE.    Reduce  the  given  fractions  to  a  common  denominator,  over 
which  jilace  the  sum  oi  the  numerators. 

(1)  Add  I  and  f  together.  |-}-A=xi-f-i£=|fi.=i_8_.  Ans. 


(2)  Add  i,  f ,  and  f . 

(3)  Add  I,  4|,  and  |.* 

(4)  Add  7|  and  |  together. 

(5)  Add  f,  and  I  of  I . 


(6)  Add  5|,  6|,  and  4^. 

(7)  Add  lA,  3A,  and  i  of  7. 

(8)  Add  /^  of  6|,  and  4  of  7^. 

(9)  Add  i  of  9f ,  and  |  of  4f . 


Fractional  quantities  may  be  reduced  to  their  proper  values, 
and  the  sura  found  by  Compound  Addition. 

(10)  Add  f  of  a  pound   to  f  of  a  shilling.    Ans.  8s.  Ad. 

(11)  Add  id.  f*.  and  £%.  Ans.  I  As. 

(12)  Add  f  lb.  troy,  |  oz.  and  f  02^. 

^n^.  7  02-.  19  Juj^j.  20  gr. 

(13)  Add  4  of  a  ton  to  f  of  a  cwt. 

Ans.  12  cu/^  1  qr.  1^  ZJ. 

(14)  What  is  the  sum  of  |  of  £n..l..Qd.,  a  of  £1%.  and 
I  of  a  crown?  Ans.  £13..0..2i. 

(15)  Add  I  of  3  a.  1  r.  20  p.,  f  of  an  acre,  and  s  of  3 
roods,  15  perches.  Ans.  3  a.  2  r.  33^  p. 

SUBTRACTION. 

Rule.  Reduce  the  given  fractions  to  a  common  denominator,  over 
which  place  the  difference  of  the  numerators. 

When  the  numerator  of  the  fractional  part  in  the  subtrahend  is  great- 
er than  the  other  numerator,  borrow  a  fraction  equal  to  unity,  naN-ing 
the  common  denominator;  then  subtract,  and  carry  one  to  the  integer 
of  the  subtrahend. 


(1)  From  f  take  4.       1—4- 

=2.1 — 2.o=j_,  Ans. 

2  8         2  8         2  8'  -^"•>- 

(2)  From  f  take  |. 

(6)  From  64^  take  f  of  f 

(3)  From  5f  take  i»^  of  |. 

(7)  From  15i  take  12j\. 

(4)  From  f  f  take  f  of  1. 

(8)  Subtract  ||  from  If. 

(5)  From  if  take  -i-  of  |. 

(9)  Subtract  ix  from  x  of  9 

Fractional  quantities  may  be  reduced  to  their  proper  values, 
as  directed  in  Addition. 


*  When  there  are  integers  among  the  given  numbers,  first  find  the 
sum  of  the  fractions.^  to  which  add  the  integers. 

Thus  in  Ex.  3,  J+I=l ;  then  i+i=^-h^=|| ;  and  4+||= 
4|f  Ans. 
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(10)  From  f  of  a  pound  take  |  of  a  shilling.  Arts.  Is.  \\d. 

(11)  From  13-5.  take  |  of  l\d.  Ans.  \s.  2d. 

(12)  What  is  the  difference  between  f  of  -£1/^- »  ^^'l 
^  of  jeif  a.  ?  tItw.  2d.  ^  qrs. 

(13)  Subtract  f  rto/.  from  4  <on.   Ans.  10  ctcf.  2  ^rj.  10|  lb. 

(14)  From  |  of  5  lb.  troy  subtract  f  of  3^  oz. 

Ans.  3  Z6.  2  oz.  1  rftr^  2|  gr. 

(15)  Subtract  7^|i  furlongs  from  l^^-  mile. 

Ans.  4  fur.  9  y<i*. 

MULTIPLICATION. 

Role.  Trepare  the  given  numbers  (if  they  require  it)  by  the  rules 
of  Reduction :  then  multiply  all  the  numerators  together  for  the  numer- 
ator of  the  product,  and  ml  the  denominators  for  the  denominator. 

fl)  Multiply  a  by  |.     f  X|=^y.  Ans 


(2)  Multiply  I  by  f . 

(3)  Multiply  48f  by  13|. 

(4)  Multiply  430f  by  18f 

(5)  Multiply  If  by  I  of  4. 


(6)  Multiply  J  of  f  by  4, 

(7)  Multiply  54  by  f . 

(8)  Multiply  24  by  %. 

(9)  Multiply  I  of  9  by  f . 


(10)  Multiply  JC3..15..91  \  by  Jy  of  5.  Ans.  jC15..9..1ia  ^^. 

(11)  Multiply  3H  miles  by  4  of  4^f 

Ans.  8  m.  2  f.  I884  yds. 

(12)  Required  the  product,  in  square  feet,  of  14  jfl.  7  in. 
by  8//.  9  in.  Ans.  127Jf  sq.  ft. 

DIVISION. 

Ruts.     Prepare  the  given  numbers  (if  they  require  it)  by  the  rules 
of  Reduction ;  then  invert  the  divisor,  find  proceed  as  in  Multiplication.* 


(1)  Divide  /^  by  |.t 

(2)  Divide  ^4  by  |. 

(3)  Divide  672  J^  by  13f. 

(4)  Divide  79354|  by  I84. 

(5)  Divide  16  by  24. 

(6)  Divide  ^  by  4^. 


(7)  Divide  111  by  tV  of  1^. 

(8)  Divide  9^  by  \  of  7. 

(9)  Divide  f  by  ?^  of  ^  of  \. 

(10)  Divide  f  of  16  by  4  of  |. 


•  A  number  inverted  becomes  the  reciprocal  of  that  number ; 
which  is  the  quotient  arising  from  dividing  unity  by  the  given  num- 
ber :  thus  l-7-7=4f  the  reciprocal  of  7 ;  l-f-|=f,  the  reciprocal  of  |. 

3  1 

4  1 
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(11)  Divide  £^^^  by  3/  of  1|.    Ans.  je3..17..10i  |. 

(12)  Divide  1*.  4id.f  by  %  of  y.         Ans.  6d.  3^  qrs. 

(13)  Divide  3  qrs.  24||  lb.  by  y\  of  1^,  in  the  fraction  of  a 
cwt. ;  and  value  the  quotient.  Ans.  1  cwt.  1  qr.  15f  lb. 

(14)  What  must  je7..14..6.  be  multiplied  by,  to  produce 
jEr21..17..9?  Ans.2i. 

THE  RULE  OF  THREE. 

RnLK.  Prepare  the  terms,  previous  to  stating,  so  that  no  subsequent 
Reduction  will  be  necessary :  then,  having  stated  the  question,  as  pre- 
viously directed,  invert  the  dividing  term,  and  the  continued  product  of 
the  three  will  be  the  answer. 

(1)  If  I  of  a  yard  cost  jCf .  what  will  /^  of  a  yard  cost?* 

(2)  If  I  ijd.  cost  J^l-  what  will  ii  yd.  cost  ?     A7is.  lis.  8d. 

(3)  If  I  of  a  yard  of  lawn  cost  7s.  3d.  what  will  lOi  yards 
cost?  ^n;y.  jC4..19..10i  |. 

(4)-  If  I  lb.  cost  ^s.  how  much  will  f*.  buy  ?     Ans.  1  Jy  lb. 

(5)  If  48  men  can  build  a  wall  in  24i  days,  how  many 
men  can  do  the  same  in  192  days?  Ans.  6Jg  men. 

(G)  If  I  of  a  yard  of  Holland  cost  jCi.  what  will  12|  ells 
cost  at  the  same  rate  ?  Ans.  JC7..0..8J  f . 

(7)  If  31  yards  of  cloth,  that  is  li  yard  wide,  be  sufficient 
to  make  a  cloak,  how  much  that  is  f  of  a  yard  wide  will 
make  another  of  the  same  size  ?  Ans.  4^  yards. 

(8)  If  121  yards  of  cloth  cost  15s.  9d.  what  will  48i  yards 
cost  at  the  same  rate  ?  Ans.  £o..0..9^  2*5  • 

(9)  If  25^^.  will  pay  for  the  carriage  of  1  cwt.  145i  nules, 
how  far  may  61  cwt.  be  carried  for  the  same  money  ? 

Ans.  223"^  miles. 

(10)  If  y9^  of  a  cwt.  cost  jC14.  4s.  what  is  the  value  of  7i 
cwt.?  ^«.y.  jeil8..6..8. 

(11)  If  I  lb.  of  cochineal  cost  jei..5.  what  will  36/^  lb. 
come  to  ?  Ans.  jC61..3..4. 

(12)  How  much  in  length  that  is  7y3_  inches  broad  will 
make  a  foot  square  ?  Ans.  20y4j  inches. 

(13)  What  is  the  value  of  4  pieces  of  broadcloth,  each  27^ 
yards,  at  15f*.  per  yard?  Ans.  je85..14..3i  f. 


,      ^  1  3        1        „ 

yd.    £.         y^-       $        ^      4      ^ 
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(14)  If  a  penny  white  loaf  weigh  7  oz.  when  a  bushel  of 
wheat  costs  5*.  Qd.  what  is  the  bushel  worth  when  a  penny- 
white  loaf  weighs  but  2^  oz.  ?  Ans.  lbs.  Ad.  3i  qrs. 

(15)  What  quantity  of  shalloon  that  is  f  of  a  yard  wide  will 
line  71  yards  of  cloth  that  is  li  yard  wide  ?      Ans.  15  yards. 

(16)  Bought  3i  pieces  of  silk,  each  containing  24f  ells,  at 
6s.  Ofrf.  per  ell.  How  must  I  sell  it  per  yard  to  gain  £5.  by 
the  bargain  ?  Ans.  bs.  9\d.  5 |a. 

THE  DOUBLE  RULE  OF  THREE. 

(1)  If  a  carrier  receive  £2^^-  for  the  carriage  of  3  cwt. 
150  miles,  how  much  ought  he  to  receive  for  the  carriage  of 
7  cwt.  31  qrs.,  50  miles  ?  Ans.  jC1..16..9. 

(2)  If  jGIOO.  in  12  montlis  gain  £5\.  interest,  what  prin- 
cipal will  gain  jGSf.  in  9  months  ?         Ans.  JC85..14..31-  4. 

(3)  If  9  students  spend  JeiO|.  in  18  days,  how  much  will 
20  students  spend  in  30  days  ?  Ans.  jC39..18..4a-0-. 

(4)  Two  persons  earned  A^s.  for  one  day's  labour:  how 
much  would  5  persons  earn  in  lOi  days,  at  the  same  rate  ? 

Ans.  £Q,..\..A^  ^. 

(5)  If  jCSO.  in  5  months  gain  £2^\.  what  time  will  jC13i. 
require  to  gain  jGI^'j.  ?  Ans.  9  months. 

(6)  If  the  carriage  of  60  cwt.,  20  miles,  cost  £14^.,  what 
weight  can  I  have  carried  30  miles  for  jG5y\.  ?     Ans'  15  cwt. 


DECIMAL  FRACTIONS. 

I>f  Decimal  Fractions  the  unit  is  supposed  to  be  divided 
into  tenths,  hundredths,  thousandth  parts,  &c.,  consequently 
the  denominator  is  always  10,  or  100,  or  1000,  &.c. 

In  our  system  of  Notation,  the  figures  of  a  whole  number 
follow  each  other  in  a  decimal  (or  tenfold)  proportion.  Hence, 
the  numerator  of  a  decimal  Fraction  is  written  as  a  whole 
number,  only  distinguished  by  a  .separating  point  prefixed  to  it. 
Thus  -5  for  J>^,  -25  for  -^^^,   123  for  ^y^^\. 

The  denominator  is,  therefore,  not  expressed  ;  being  always 
understood  to  be  1,  with  as  many  ciphers  affixed  as  there  are 
places  in  the  numerator. 

The  different  values  of  figures  will  be  evident  in  the  an- 
nexed Table. 


ASSISTANT.]  DECIMALS.  ^ 


Tiilegers.  Decimal  parts. 

154321   .23456  7,  &c. 

1  1-^  1-3  "1- >-3  (-!        i_a  i-i  i_J  >J  H|H  !s» 


7654321.  -„.„„., 

S  2,g  g  ns  3  g  g  ;^S 


From  this  it  plainly  appears  that  the  figures  of  the  decimal 
fraction  decrease  successively  from  left  to  right  in  a  tenfold 
proportion,  precisely  as  those  of  the  whole  number* 

Ciphers  on  the  right  of  other  decimals  do  not  alter  their 
value  :  for  -2=-^-^,  -20=//^,  •200=tV/o»  are  all  equal.  But 
one  cipher  on  the  left  diniinislies  the  value  ten  times,  two 
ciphers,  one  hundred  times,  &c.,  for  ■02=-j-f ^,  ■002=yj2_._^  ^q^ 

A  vulgar  fraction  having  a  denominator  compounded  of  2, 
or  5,  or  of  both,  when  converted  into  its  equivalent  decimal  frac- 
tion, will  be  finite :  that  is,  will  terminate  at  some  certain 
number  of  places.  All  others  are  infante ;  and  because  they 
"have  one  or  more  figures  continually  repeated  without  end, 
they  are  called  Circulating  Decimals.  The  repeating  figures 
are  called  repetends. 

One  repeating  figure  is  called  a  single  repetend ;  as  -222, 
&c.;  generally  written  thus,  •2';  or  thus  •'^.  But  when  more 
than  one  repeat,  the  decimal  is  a  compound  repetend;  as  '36 
36,  &c.,  or  -142857  142857,  &c.  These  may  be  written  -"36^ 
and  -^42857';  or  -$0,  and  14285;?. 

Pure  repetends  consist  of  the  repeating  figures  alone  ;  but 
mixed  repetends  have  other  figures  before  the  circulating  deci- 
mal begins  :   as  -045',  •96'354'. 

Finite  decimals  may  be  considered  as  infinite,  by  making 
ciphers  to  recur,  which  do  not  alter  the  value. 

Circulating  decimals  having  the  same  number  of  repeating 
figures  are  called  similar  repetends,  and  those  which  have  an 
unequal  number  are  dissimilar.  Similar  and  conterminous  rep- 
etends begin  and  terminate  at  the  same  places. 

*'  The  first,  second,  third,  fourth,  &c.,  places  of  decimals  are  called 
primes,  seconds,  thirds,  foit-rths,  &c.,  respectively  ;  and  decimals  ai'e  read 
thus  :  57-57  fifty -seven,  and  five,  seven,  of  a  decimal ;  that  is,  fifty -seven, 
and  fifty-seven  hundredths.  206'043  two  hundred  and  six,  wi^.  naught, 
four,  three ;  that  is,  206,  and  forty-three  thousandths. 
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ADDITION. 

Rule.  Place  the  numbers  so  that  the  decimal  |N)iut8  may  stand  in  a 
perpendicular  line:  then  will  unit8  be  under  units,  &c.,  according  to 
their  respective  values.     Then  add  uu  in  integers. 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 


Add72-5+32071+21574+371-4+2-75. 
Add  3007-I-2-0071+59-432+7-1. 
Add  3-5+47-25+927-01+20073+1-5. 
Add  52-75+47-21+724+31-452+-3075. 
Add  32754-27-514-I-1005+725+7-32. 
Add  27-5+52+3-2675+-574 1+2720. 

SUBTRACTION. 


Rule.     Place  the  subtrahend  under  the  minuend  with  the  decimal 
points  as  in  Addition ;  and  subtract  as  in  integers. 


(1)  From  -2754  take  -2371. 

(2)  From  2  37  take  176. 

(3)  From  271  take  2157. 

(4)  From  270-2  take  73-4075. 


(5)  From  571  take  54-72. 
(0)  From  G'25  take  70-91. 

(7)  From  23-415  take  -3742 

(8)  From  -107  take  0007. 


MULTIPLICATION. 

Rule.  Place  the  factors,  and  multiply  them  as  in  whole  numbers ; 
and  iu  the  product  point  off  as  many  decimal  places  as  there  are  in  both 
factors  together.  AVhen  there  arc  not  so  many  figures  in  the  pro<lnct, 
supply  the  defect  with  ciphers  on  the  left. 


(1)  Multiply  2-071  by  227. 

(2)  Multiply  27-15  by  24-3.* 

(3)  Multiply  -2365  by  -2435. 

(4)  Multiply  72347  by  23- 15. 

(5)  Multiply  17105  by  -3257. 

(6)  Multiply  17105  by  0327. 


(7) 

(8) 

(9) 
(10) 

(11) 
(12) 


27-35  X  7-70011. 
57-21  X    0075. 


-007  X 

2015X 

•907  X 

■3409803  X 


•007. 
•2705. 
•0025. 
•0016218. 


When  the  multiplier  is  10,  100,  1000,  &c.,  it  is  only  removuig  the 
separating  point  in  the  multiplicand  so  many  places  towards  tlie  right 
as  there  are  ciphers  in  the  multiplier:  thus,  -578  X  10  =  5-78,  -578  X 
100  =  57-8,  -578  X  1000  =  578,  and  -578  X  10000  =  5780. 

CONTRACTED  MULTIPLICATION. 

Rule.  Write  the  multiplier  under  the  multiplicand  in  an  inverted 
order,  the  units'  figure  under  that  place  which  is  intended  to  bo  retain- 
ed in  the  product. 


*  The  2nd  example  may  be  multiplied  in  two  products,  first  by  3, 
and  that  product  by  8  for  24.  The  3rd,  Cth,  7tb,  and  12th  may  be  con- 
tracted in  a  similar  way. 


ASSISTANT.] 


DinsiON. 


In  multiplying,  begin  with  that  figure  of  the  mnltiplicaiul  t^^icl^ 
stands  over  the  mnltiplying  figure,  rejecting  all  on  the  right  of  fl;  ■'  ■ 
and  set  down  the  first  figures  of  all  the  products  in  a  perpend''culii:' 
tow. 

Increase  the  first  figure  of  each  product  by  carrying  to  it  what  would 
arise  fipom  multijilying  the  two  next  rejected  figures  on  the  riirht,  at  tht" 
rate  of  one  from  5  to  14  inclusive,  two  fi-om  15  to  24,  three  fixjm  25  to  34 
inclusive,  vSx. 

Note.  If  perfect  accuracy  as  far  as  the  last  decimal  figure  be  de- 
sired, it  will  be  eligible  to  find  one  figure  more  in  the  product  than  iy 
bctoally  wanted. 

(13)  Multiply  384-672158  by  3-683,  and  let  there  be  only 
four  places  of  decimals  in  the  product.* 

(14)  Multiply  3141592  by  527438,  retaining  only  foyr 
places  of  decimals  in  the  product.  Ans.  1656995. 

(15)  Multiply  238-645  by  821 75,  retaining  only  the  inte- 
gers in  the  product.  Ans.  19610G4. 

(16)  xMultiply  375-13758  by  16-7324,  and  reserve  only  one 
place  of  decimals ;  and  again,  reserving  three  places. 

Ans.  6276-9,  and  6276-951. 

(17)  Multiply  395-3756  by  -75642,  retaining  only  four 
places  of  decimals.  Atis.  299-0700. 

DIVISION. 

Divide  as  in  integers,  and  the  first  figure  of  the  quotient 
will  be  of  the  same  value  as  that  figure  of  the  dividend  whici? 
stands  over  the  units  in  \\\e  first  product  of  the  divisor,  so  i-hat 
the  point  must  be  placed  accordingly  ;  ciphers  being  prefixed, 
when  necessary. 

Note  1.  After  proceeding  through  the  di\-idend,  to  ascertain  if  thi 
quotient  is  correctly  pointed,  obf!ei-\-e  that  the  decimal  places  iu  the  rfi 
visor  aud  quotient  together  must  equal  iu  number  those  of  the  di's-idoiiH . 

2.  Wheu  there  are  fewer  decimal  place.s  in  the  dividend  than  m  thw 
divisor,  equalize  them  by  affixing  ciphert;  and  the  quotient,  to  ikat 
extent,  wiU  be  a  whole  number. 


*  Contracted  method. 
384-672158 
336-3 

Common  method. 
384-672158 
3-683 

11540165 

2308033 

307738 

11540 

11540 

307737 

2308032 

11540164 

1416-7475 

16474 
7264 
948 
74     . 

1416-7  47« 

57914- 

£ 


^ 
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3.  Ciphers  may  be  siibjoijut^fl  to  the  decimul  part  of  the  dividend,  oi 
brooght  down  as  if  they  were  subioiued,  in  order  to  cnutiuae  the  ope- 
ration to'  any  degree  of  exactncBs  deBired. 


(1)  Divide  217-75  by  65. 

(2)  Divide  709  by  2  a74. 

(3)  Divide  125  by    1045. 

(4)  Divide  48  by  144. 

(5)  Divide  5-7J4  by  8275. 
y^6)  Divide  715  by  -3075. 


(7)  7382-54  -r-  6-4252. 

(8)  -0851648  -^  423. 

(9)  267- 15975^  13-25. 

(10)  721561^-1347. 

(11)  85643-825-7-6-321. 

(12)  1-i- 3-1416. 


Tn  divide  by  10,  100.  1000,  &c.,  remove  the  separating  p<nnt  hi  the 
dividend  bo  many  plaien  lowai'dB  tlie  lelt  as  there  are  cipherB  in  the 
divisor,  and  the  thing  is  accomplished. 

Thus  5784  —  10  =  57C-4,  5784 -^  100  =  57-84,  5784 -:-  1000  =  5784, 
5784-^  10000  =-5734. 

(13)  3719^    10.  I       (15)     130-7 -^    1000. 

(14)  3-74^100.  I       (16)34-012-^10000. 

CONTRACTED   DIVISION. 

Ascertain  the  value  of  the  first  quotient  figure,  from  which  it  will  be 
known  what  number  of  figures  in  the  quotient  will  surve  tiie  purpose 
required.  Use  that  number  of  the  figures  in  the  divisor,  (rejecting  the 
others  on  the  right,)  imd  n  snfficient  number  of  the  di^^rIend,  tn  find  the 
first  figure  of  the  quotient ;  make  ea<;h  remainder  a  new  dividual,  and 
for  eacli  succeeding  fiirurc  reject  another  from  the  divisor :  but  obnervo 
to  cai-ry  to  each  product  from  the  rejected  figures,  as  in  Contracted 
Multlplioiition. 

Note.  When  there  are  fewer  figures  in  the  divisor  than  the  number 
wanted  in  the  quotient,  proceed  by  the  common  nde  t-U  those  in  the 
diN-isor  are  just  as  many  as  remain  to  be  found  in  the  quotient,  and  then 
use  the  coutrdtction. 

(17)  Divide  7023  by  79863,  to  three  places  of  decimals.* 

(18)  Divide  721  17562  by  2257432,  to  the  extent  of  only 
three  places  of  decimals  in  the  quotient. 

(19)  Divide  25- 1367  by  21735,  to  the  fourth  decimal. 


.  . . .  •  Contracted  Method. 

Common  Method. 

7-9863)70-2.30(8-793 

7-9863  )70-2300(8-793 

6.3890 

638904 

6.340 

633»!«0 

5590 

5590  41 

750 

74r)l!)0 

719 

710  707 

31 

3ft  4-2 .30 

24 

23|958» 

7 

~«464I 
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(20)  Divide  51-47542  by  -123415,  to  the  second  decimal. 

(21)  Divide  27104  by  -3712,  the  integral  quotient  only. 

CIRCULATING    DECIMALS. 

To  reduce  a  circulate  to  a  vulgar  fraction. 

Rule.  1.  For  a  ptire  repetend,  make  the  circulating  figures  the 
numerator,  to  as  many  nines  for  the  denominator. 

2.  For  a  mixed  repetend,  subtract  the  finite  part  from  the  -whole,  and 
make  the  difference  the  numerator;  the  denominator  to  which  will 
consist  of  as  many  nines  as  there  are  rcpetends,  with  as  many  cipher* 
Buhjoined  as  there  are  finite  figures. 

EXAMPI.KS, 

(1 )  Reduce  -V,  -3^  -9',  -'01^  and  -^142857"  to  their  equivalent 
vulgar  fractions. 

•]'=!;  •3'=a=i;   •9^=£=1;   -^01^= /„- ;  and  -^42857' 

iAS. Jlii=  i5. 8.1  3  =  _*  2  Ij  1    4  S  1    —r-  1 

BBSOStr  lllll  3T037  3367  T* 

(2)  Reduce  -03"45'  and  35' 126'  to  equivalent  vulgar  frac- 
tions. 

,     ,       345—3 

WO  -to  9900  "5^9  00  1100  550- 

351*^6 35 

3-5M26'= ==    3-5_0JLJ    =    3889   =   3_S_69_       Cir  thuS  ' 

qnqo  9900  jiio         ^'iiio-    ^'  m"o  • 

,    5126—5 

In  Addition  and  Subtraction  of  Circulating  Decimals, 
make  them  similar  and  conterminous,  and  carry  to  the  figures 
on  the  right  whatever  would  arise  from  the  rcpetends  being 
continued. 

Note.  In  all  cases,  when  the  repetend  is  9,  make  it  a  cipher,  and 
add  1  to  the  next  figure:  for  999,  iSbc.  =  1. 

In  Multiplication,  carry  to  the  product  of  the  right  hand 
figure  what  would  arise  from  the  product  of  the  rcpetends  con- 
tinued;  and  in  finding  the  sum  of  the  products,  observe  what 
is  directed  in  Additiox. 

In  Division,  it  is  only  necessary  to  observe  that  the  opera- 
tion may  be  carried  on  with  the  repeating  figures  of  the  divi- 
dend, to  any  extent  required. 

Note.  When  the  Multiplier  or  the  Div'./tf^r  is  a  cimilate,  the  moat 
convenient  method  is,  to  change  it  into  a  common  fraction. 
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EXAMPLKS. 

(3)  What  is  the  sum  of  25-^142857',  10-3'90',  12-035',  and 
4-02^567^? 


Similar. 
25-M42857'=  25-^42857' 
10-3^90^        =  10-3^909090' 
12035'         ==  1203^555555' 
402"5G7'    =    4-02^5G7567' 


Similar  and  eonterminout. 
=  25-14^285714' 
=  10-39^090909' 

•    =  12-03^555555' 
=    402^567567' 


Sum  51-59  499746' 


(4)  What  is  the  difference  between  567-'367'  and  55  0'9729^ 
Also,  between  57,  and  49-8'53'? 
567-^367'       =  567-3^673673073673'  57- 

55-0^9729'  =    55-0^972997299729'  49-8^53' 

difference  512  2^700076373943'  diff.  7-^46' 


(5)  Multiply  65-316' by  -753. 
65-316' 
-753 


195950 

3265833' 

457216G6' 


product  49-183450 


(6)  Multiply  13-H5'  by  3-^36'. 

3v36'=3^J  =  3^  =  if. 

13-^45' 

37 

94^8' 

403^63^ 


11)497-^81' 
product  45-256198,  &c. 


(7)  Divide  1509^045' by  33. 

3)150-9^04.'>' 

11)50-3^015' 


4-5^728637'  quotient. 


(8)  Divide  1 7  8054'  by  3-6'. 
3-6'=3f  =  3|=V-. 

17-8054'XV»r  =  ^^l^= 
4-856^03' quotient.      H 


•I 


(9)  What  are  the  equivalents  to  004^354'  and  6500063^648'? 

•l"-y-  yHo.  and  65j/s\\-^. 

(10)  What  is  the  sum  of  57-575  +  3-59^16.3' +21 016' + 
-06^3759'?  Ans.  271-397^057674235892'. 

(11)  Required  the   difference  between   .36-30M5207'  and 
47-280^43'.  Ans.  10-975^9135982268'. 

(12)  Multiply  4-M28571' bv  347;  and  170^54' by  6-^48'. 

Ans.  1536-^7H285';  and  104  85^387205'. 

(13)  Divide  1536-^714235'  by  347;  and  104  85*387205'  by 
6-^148'.  /1/w.  4-M28571';  and  170^54'. 
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REDUCTION. 
To  reduce  a  Vulgar  Fraction  to  a  Decimal. 

Role.  Add  ciphers  to  the  numerator,  and  divide  by  the  denomina- 
tor; the  quotient  will  be  the  decimal  fraction  required. 

(1)  Reduce  i,  I,  f,  aad  |,  to  decimals. 

Ans.  -25,  -5,  -75,  and  -375. 

(2)  Reduce  i,  i,  |,  and  i,  to  decimals. 

Ans.  -3',  -2,  -^42857^  and   V. 

(3)  Reduce  ^  to  a  decimal.  Ans.  •r923076'. 
(4)i  Reduce  {{  of  |f  to  a  decimal.         Ans.  •6'043956^ 

To  reduce  a  given  quantity  to  the  Decimal  of  any  denomination 
required. 

RoLK.  Reduce  those  of  the  lowest  denomination  to  decimal  parts  of 
the  next  superior,  on  the  left  of  which  place  the  ^ven  quantity  of  that 
denomination ;  reduce  this  to  the  next,  and  proceed  as  before,  till  it  is 
of  the  denorainatiou  required. 

(5)  Reduce  5*.*  9s.  and  16s.  to  the  decimals  of  a  pound. 

An^.  £-25,  £-45,  and  £-8. 

(6)  Reduce  8*.  4d.  to  the  decimal  of  a  £.       Ans.  £-416\ 

(7)  Reduce  16*.  7f  d.  to  the  decimal  of  a  jt'.f 

(8)  Reduce  19*.  5^d.  to  the  decimal  of  a  £. 

Ans.  £-972916'. 

(9)  Reduce  12  grains  to  the  decimal  of  a  lb.  trov. 

Ans.  lb.  -002083^ 

(10)  Reduce  12^^  drams  to  the  decimal  of  a  lb.  avoirdupois. 

Ans.  lb.   047668+. 

(11)  Reduce  2  qrs.  14^  lb.  to  the  decimal  of  a  cwt. 

Ans.  cwt.  -62723-1-. 

(12)  Reduce  2  furlongs,  161^  yards  to  the  decimal  of  a 
mile.  Alls.  •341761"36'  mile. 

(13)  Reduce  5||  pints  to  the  decimal  of  a  gallon. 

Ans.  -7416'  gal. 

(14)  Reduce  4^  gallons  of  wine  to  the  decimal  of  a  hogs- 
head. Ans.  -0^714285', 


t  41  300  qrs. 
20)5-00».  12 1  7.75  d. 


£•23  Ana.  on 


20  i(»-64583'  «. 


£S-32.>i>16'  Ans. 
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(15)  Required  the  mixed  decimal  number  equivalent  to 
£3..9..\^J>^\d.  >l/i*.  JC3-45471. 

(16)  Express  7  weeks,  3  days,  in  the  decimal  of  a  year. 

Ans.  yr.   142465+. 

To  find  the  proper  value  of  a  Decimal  Fraction  of  any  Integer. 

Rule.  Multiply  the  given  decimal  by  the  proper  number  to  reduce 
it  to  the  next  inferior  denomination,  ]>ointing  off  llie  given  number  of 
decimals  in  the  product ;  reduce  these  U)  the  next,  and  no  on  to  the  low- 
est; and  the  whole  numbers  on  the  left  (being  collected  together)  uill 
be  the  value  required. 

A  decimal  of  a  £.  may  be  thus  valued  by  inspection.  Double  the 
tenthg  for  shillingg,  and  call  the  nujnV)er  in  the  second  and  thirdy  far- 
thingg,  abating  one  above  12,  mid  Iwo  above  .37.  But  il'  the  second  i*  .5, 
or  upward8,  call  the  5  one  shilling,  and  reckon  only  the  excess  above 
five  with  the  third. 

By  reversing  these  directions,  any  given  sum  in  shillings,  iStc.,  may 
be  expressed  in  the  decimal  of  a  £. — Thus,  hidf  the  shillings  are  tenths, 
and  an  odd  shilling,  .5  hundredths ;  the  rest  (in  farthings)  atld  mto  the 
second  and  third  places,  increasing  one  above  11  fitrthings,  and  two 
above  36. 

(17)  What  is  the  value  of    8322916  of  a  £.* 

(18)  Reduce  £740596  to  its  proper  value. 

Ans.  14.V.  9(i..2  97216  qrs. 

(19)  What  is  the  value  of   082084  of  a  lb.  troy? 

Ans.  19  diets.  10-80384  ^rainj. 

(20)  What  is  the  value  of   4909375  Ih.  avoirdupois  ? 

Ans.  7  oz.  13-68  drams. 

(21)  What  is  the  value  of  jG- 19895  ? 

Ans.  3.V.  1U..2-992  qrs. 

(22)  What  is  the  value  of  -625  of  a  cvt.  ?    Ans.  2  qrs.  14  Ih. 

(23)  What  is  the  value  of  071428  of  a  hogshead  of  wine  ? 

Ans.  4  gal.  1  999856  qts. 

(24)  What  is  the  value  of    0025  of  a  barrel  of  beer  ? 

Ans.  2  gallons,  1  quart. 

(25)  What  is  the  value  of    142465  of  a  year? 

Ans.  5*1-999725  days. 


8322916 

20  By  inspection. 

£.  s.   d. 

•8         =       16..0 
•032     =         0..7| 


16-6458.320 
12 


d.  7-749984 

4 


•832     =       16..7I 


qrs.  2-99»936    Ans.  16..7|  very  nearly. 


I 
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Decimal  Tables  of  Coin,  Weight,  and  Measure. 


TABLE   I. 

Sterling  Money. 
£\.  the  Integer. 


s. 

dec. 

*.    d 

19 

•95 

9     •' 

18 

•9 

8     • 

17 

•85 

7     ■' 

16 

•8 

6     ■ 

15 

•75 

5     •' 

14 

•7 

4      •' 

13 

65 

3     • 

12 

•6 

2     • 

11 

•55 

1     • 

10 

•5 

•45 

•4 

•35 

■3 

•25 

•2 

•15 

•1 

•05 


3qrs 

2 

1 


•0625 

•041666 

•020833 


table  iii. 

Troy  Weight. 

1  lb.  the  Integer. 

Ounces  the  same 

as  Pence  in  Taiile  ii. 


6J. 

5 

4 

3 

2 

1 


•025 

•020833 

•016666 

•0125 

•008333 

•004166 


dwts. 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 


Decimals. 
•041666 
•0375 
•033333 
•0-29166 
•OZo 
•020833 
•016666 
•0125 
•008333 
■004166 


^qrs.    ^003 125 


•0020833 ! 
•0010416 


table  II. 

EsG.  Coin.  1». 

Long  Meas.  1  Foot 

the  Integer. 


Pence  or 

Inches. 

Decimals 

6 

•5 

5 

•416666 

4 

r    333333 

3 

•25 

2 

•166666 

1 

•083333 

]2gr. 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


•002083 
•001910 
•001736 
•001562 
•001389 
•001215 
•001042 
•000868 
•000694 
•000521 
•000347 
•000173 


1  oz.  the  Integer 
Penny-weights    the 
same  as  Shillings 
in  the  first  Table. 


Grains. 
12 
11 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


Decimals. 
•025 
•022916 
•020833 
•01875 
•016666 
•014583 
•0125 
•010416 
•008333 
•00625 
•004166 
•002083 


table  IV. 
Avoir.   Weight. 
1  cwt.  the  Integer. 


Qrs. 

3 

2 
J_ 

14lbs. 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


Decimals. 
-•75 

•5 

•25 

•125 

•116071 

•107143 

•098214 

•089286 

•080357 

•071428 

•0625 

•053571 

•044643 

•035714 

•026786 

•017857 

•008928 


8oz. 
7 


•004464 
•003906 
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Decimal  Table*-  of  Coin,  Weight,  and  Measure.                      | 

6oz. 

5 
4 
3 

•003348 
•002790 
•002232 
•001674 
•001116 
•000558 
•000418 
•000279 
•000139 

80^. 

70 

60 

50 

40 

30 

20 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

•317460 
•211111 
•238095 
•198412 
•158730 
•119047 
•079365 
•039682 
•035714 
•031746 

■o'znn 

•023809 
•019841 
•015873 
•011904 
•007936 
•003968 

Zpts. 

2 

1 

•005952 
•003968 
•001984 

2 

I 
a 
J. 

3 

table  vii. 

Measures. 

Liquid.     Dry. 

1  Gal.  1  Qr. 

the  Integer. 

TABLE   V. 

Avoir.   Weight. 
i  lb.  the  Integer. 

Pis. 
4 
3 
2 
1 

i 

i 
i 

Dec. 

•5 

•375 

•25 

•125 
•09375 
•0625 
•03125 

Bush. 
4 
3 
2 
I 

Zp. 
2 
1 

Ounces. 

.       8 
7 
6 
5 
4 

Decimals. 
•5 

•4375 
•375 
•3125 
•25 
•1875 
•125 
•0625 

Apts. 
3 

2 

1 

•001984 
•001488 
•000992 
•000496 

3 
2 
1 

Decimals. 
•0234375 
•015625 
•0078125 

Qr.  Pks. 
3 
2 

1 

1  Hog 
In 

shead  the 
teger. 

•03125 

•027343 

•023437 

•019531 

•015625 

•011718 

•007812 

•003906 

7 
6 
5 

•005859 
•003906 
•001953 

Zpts. 

2 

1 

Gallons. 
30 
20 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

Decimals. 
•476190 
•317460 
•158730 
•142857 
•126984 
•111111 
•005238 
•079365 
•063492 
•047619 
'031746 
015873 

4 
3 

2 

TABLE   VIII. 

LoNo  Measure. 
1  Mile  the  Integer. 

TABLE  VI. 

iQuiD  Measure. 
fun  the  Integer. 

■Hons.  j  Decimals. 

iOO     1  -396825 

i»0     I  -357142 

Yards. 
1000 

900 

800 

700 

600 

Decimals. 

•568182 

•511364 

•454545 

•397727 

•340909 
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Decimal  Tablet  of  Coin,  Weight,  and  Measure.                      \ 

bOO  yd. 

•284091 

80  (f. 

•219178 

TABLE  X. 

400 

•227272 

70 

•191781 

Cloth  Measure. 

300 

•170454 

60 

•164383    i 

200 

•113636 

50 

•136986 

1  Yard  the  Integer. 

100 

•056818  t 

40 

•109589 

Qrs.  the  same  as 
Table  iv. 

90 
80 

•0*il  1^6 

30 

•082192 

\.f%J  1.  1.  \j\J 

•045454 

20 

•054794 

Nails. 

Decimals. 

70 

•039773 

10 

•027397 

3 

•1875 

60 

•034091 

9 

•024657 

2 

•125 

50 
40 

•028409 
•022727 

8 

7 

•021918 
•019178 

1 

•0625 

TABLE    XI. 

30 

•017045 

6 

•016438 

20 

•011364 

5 

•013698 

Lead  Weight. 

10 
9 

•005682 
•005114 

4 
3 

•010959 
•008219 

A  Foth.  the  Integer. 

Hand. 

Decimals. 

8 

•004545 

2 

■005479 

10 

•512820 

7 
6 
5 

•003977 
•003409 
•002841 

1 

•002739 

9 
8 

7 

•461538 
•410256 
•358974 

1  Day  tl 

le  Integer. 

12Ar*. 

•5 

4 

•002273 

11 

•458333 

6 

•307692 

3 

•001704 

10 

•416666 

5 

•256410 

2 

•001136 

9 

•375 

4 

■205128 

1 

■000568 

8 
7 

•333333 
•291666 

3 
2 

•153846 
•102564 

2ft. 

•0003787 

1 

•0001894 

6 
5 

•25 
•208333 

1 

•051282 

6tn. 

•0000947 

^qrs 

•038461 

3 

•0000474 

4 

•166666 

2 

•025641 

2 
1 

•0000315 
i    0000158 

3 
2 
1 

•125 

•083333 

•041666 

1 

•012820 

\Albs 
13 

12 

•0064102 
•0059523 
•0054945 

TAB 

LE   IX. 

30  wi. 

■020833 

T 

IME. 

20 

•013888 

11 

•0050366 

10 

•006944 

10 

•0045787 

1  Year 

the  Integer. 

9 

•00625 

9 

•0041208 

Months 

the  same  as 

8 

•005555 

8 

•0036630 

Pence 

in  Table  ii. 

7 
6 

•004861 
•004166 

7 
6 

•0032051 
•0027472 

Days. 

Decimals. 

5 

•003472 

5 

•0022893 

300 

•821918 

4 

•002777 

4 

•0018315 

200 

•547945 

3 

•002083 

3 

•0013736 

100 

•273973 

2 

•001388 

2 

•0009157 

90 

•246575 

1 

•000694 

1 

•0004578 

E2 
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THE  RULE  OF  THREE. 

(1)  If  26|  yards  cost  je3..16..3.  what  will  32 J  yds.  cost?* 

(2)  If  7|  yards  of  cloth  cost  jC2..12..9.  what  will  140^ 
yards  of  the  same  cost?  Ans.  je47..16..3^. 

(3)  If  a  chest  of  sugar,  weighing  7  ctct.  2  qrs.  14  lb.  cost 
je36..12..9.  what  will  2  cwt.  1  qr.  21  lb.  of  the  same  cost? 

Ans.  jC11..14..2f 

(4)  What  will  326i  lb.  of  coffee  be  worth  when  1|  lb.  is 
sold  for  3*.  &d.  ?  Ans.  je38..1..3. 

(5)  What  is  the  value  of  19  oz.  3  dwts.  5  grs.  of  gold,  a. 
JC2..19.  per  oz.?  Ans.  X56..10..5..2-3  qrs. 

(6)  What  is  the  charge  for  8273  yards  of  painting,  at  lO^rf. 
per  yard  ?  Ans.  jC36..4..3..1-5  qrs. 

(7)  If  I  lent  my  friend  jC34.  for  f  of  a  year,  how  much 
ought  he  to  lend  me  for  ^-^  of  a  year  ?  Ans.  £5\. 

(8)  If  a  of  a  yard  of  cloth,  that  is  2}  yards  broad,  make 
a  garment,  how  much  of  J  of  a  yard  wide  will  make  a  similar 
one?  Ans.  2  yds.  I •75  nail. 

(9)  If  I  oz.  of  silver  is  worth  5s.  (]d.  what  is  the  price  of 
a  tankard  that  weighs  1  Z5.  10  oz.  10  dwts.  4  grs.? 

A ?is.  £6.. 3.. 9.. 2-2  qrs. 

(10)  What  is  the  value  of  15  cwt.  1  qr.  19  lb.  of  cotton,  at 
15d.  per  lb.  1  Ans.  jei07..18..9. 

(11)  If  1  cwt.  of  currants  cost  JC2..9..6.  what  will  45  cwt. 
3  qrs.  14  lb.  cost  at  the  same  rate  ?         Ans.  jeil3..10..9a. 

(12)  Bought  G  chests  of  sugar,  each  6  cwt.  3  qrs.  at  £2. .16. 
per  cwt.     What  do  they  come  to  ?  Ans.  £113. .8. 

(13)  Bought  a  tankard  for  jC10..12.  at  the  rate  of  5s.  4d. 
per  oz.     Wha;i  was  the  weight?  Ans.  39  oz.  15  dwts. 

(14)  Gave  JC187..3..3.  for  25  cwt.  3  qrs.  14  /*.  of  coffee: 
at  what  rate  did  I  buy  it  per  lb.  ?  Ans.  \s.  3\d. 

(15)  Bought  29  lb.  4  oz.  of  snuff  for  jC10..11..3.  What  is 
the  value  of  3  lb.  1  Ans.  jei..l..8. 

(16)  If  I  give  1*.  \d.  for  3\  lb.  of  rags,  what  will  be  the 
'value  of  1  cwt.?  Ans.  JC1..14..8. 


yil.»,  £..  yd*.  £,. 

•  Ka  26-5  :  S-Sl'^S  :  :  3225  :  463974 


2«:i)<2£-353I'2.5(4-639r4t=X4..12..9i.  Ant. 
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EXCHANGE 

Is  the  act  of  bartering  the  money  of  one  place  for  that  of 
another,  by  means  of  a  written  instrument  called  a  Bill  oj 
Exchange. 

The  oiierations  in  this  Rule  consist  in  findiug  the  quantity  of  one  so,' 
of  money  that  will  be  equiil  to  a  given  sum  of  the  other,  according  :  ■ 
the  existing  Course  of  Exchange. 

Par  of  Exchange  signifies  the  equality  in  the  intrinsic  valvf 
of  two  sums  of  money  of  different  countries,  and  shows  how 
much  of  the  one  is  worth  a  constant  sum  (or  piece  of  coiiS) 
of  the  other. 

Course  of  Exchange  is  the  comparative  value  between  the 
money  of  two  different  countries  at  any  particular  time,  which 
often  fluctuates  above  or  below  the  Par. 

Agio  is  a  diff'erence  of  so  much  per  cent,  in  the  value  of 
the  Bank-jnoncy  and  the  Current-monfy  of  some  foreign  couii- 
tries,  the  former  being  of  superior  value. 

To  change  Foreign  Money  into  British  Sterling  Money,  or  Sier- 
liiig  into  Foreign,  according  to  a  given  Course  of  Exchange.. 

Rule.  As  the  quantity  of  Ko'-einr!!  i.'feiitioued  in  the  given  course  i-X 
exchange  is  to  the  quantity  i>f  Stevliiis,  si;  is  any  other  sum  of  the  Fo-- 
eign  to  its  con-esponding  vuliie  ;;i  Stoning  money. 

And  h)- juntually  ch.-uiging  '.he  words  F.irpigp.  :ind  Sterling,  the  Rid-' 
wid  serve  for  changing  Stcrliiig  into  Foreign  money. 

I.    FRAXCE. 

Accounts  are  kept  at  Pari.s,  Lyons,  and  Rouen,  in  livres. 
sols,  and  deuiers,  and  excliaagc  is  made  by  the  ecu,  or  crowu 
=  4a-.  Qd.  at  par. 

Table.     12  Jeiiiers  make  1  sol. 
20  sols  .      .     .'    1  livre. 
3  livres     .     .      1  ecu,  or  crown. 

(1)  How  many  crowns  must  be  paid  at  Paris  to  receiye  ,■. 
London  jC180.  exchange  at  4.y.  Qd.  per  crown?* 


#.  d.    cr.       £. 
As  4..6  :  1  :  :   ISO 
_2  40 

9  fixp.      9)75:)0  sLxp. 

GOO  crowns.  Ant 
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(2)  How  much  sterling  must  be  paid  in  London,  to  receive 
in  Paris  758  crowns,  exchange  at  4*.  8d.  per  crown  ? 

Ans.  JC176..17..4. 

(3)  A  merchant  in  London  remits  JC176..17..4.  to  his  cor- 
respondent at  Paris  :  what  is  the  value  in  French  crowns,  at 
4s.  8d.  per  crown  ?  Ans.  758  crowns. 

(4)  Change  725  crowns,  17  sols,  7  deniers,  at  4a-.  6^(i.  per 
crown,  into  sterling  money.  Ans.  JC164..14..0}.  §^J. 

(5)  Change  jC164..14..0|.  sterling  into  French  crowns,  ex- 
change at  4*.  6^d.  per  crown. 

Ans.  725  croums,  17  sols,  7-^^  deniers. 

II.  SPAIN. 

Accounts  are  kept  at  Madrid,  Cadiz,  and  Sev.ille,  in  dollars, 
rials,  and  niaravedies,  and  exchange  is  made  by  the  piece  of 
eight  =  4*.  6d.  at  par. 

Table.     34  maravedies  make  1  rial. 

8  rials  ....     1  piastre,  or  piece  of  eight. 
10  rials  ....      1  dullar. 

(6)  A  merchant  at  Cadiz  remits  to  London  2547  pieces  of 
eight,  at  4*.  8d.  per  piece  :  how  much  sterling  is  the  sum  ? 

Ans.  jt:594..6. 

(7)  How  many  pieces  of  eight,  at  4*.  8d.  each,  will  answer 
a  bill  of  Jt:594..6.  sterling?  Ans.  2547. 

(8)  If  I  pay  here  a  bill  of  jC2500.,  for  what  Spanish  money 
may  I  draw  my  bill  at  Madrid,  exchange  at  4*.  9^d.  per  piece 
of  eight?  Ans.  10434  pieces  of  eight,  6  rials,  85*  mar. 

III.  ITALY. 

Accounts  are  kept  at  Genoa  and  Leghorn  in  livres,  sols, 
iind  deniers,  and  exchange  is  made  by  the  piece  of  eight  or 
dollar  =  4i'.  6d.  at  par. 

Table.     12  deniers  make  1  sol. 
20  sols  ...     1  jivre. 

5  livres     .  1  piece  of  eight  at  Genoa. 

6  livres     .     .     1  piece  of  eight  at  Leghorn. 
N.  B.  The  exchange  at  Florence  is  by  diicatoons  ;  at  Venice 

by  ^bats. 

^       Table.     6  solidi  make  1  gross. 
24  gross  .     .      1  ducat. 

(9)  How  much  sterling  ujoney  may  a  person  receive  in 
Lonaon,  if  he  pay  in  Genoa  976  dollars  at  4^.  5d.  per  dollar  ? 

Ans.  j£:215..10..8. 
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(10)  A  factor  has  sold  goods  at  Florence  for  250  duca- 
toons,  at  4*.  6d.  each :  what  is  the  value  in  pounds  sterling  1 

Ans.  j£:56..5. 

(11)  If  275  ducats,  at  45'.  5rf.  each,  be  remitted  from  Venice 
to  London,  what  is  the  value  in  pounds  sterling  ? 

Ans.  je60..14..7. 

(12)  A  traveller  would  exchange  jC60..14..7.  sterling  for 
Venice  ducats,  at  4*.  5d.  each  ;  how  many  must  he  receive  1 

Ans.  275. 

IV.  PORTUGAL. 

Accounts  are  kept  at  Oporto  and  Lisbon,  in  reas,  and  ex- 
change is  made  by  the  milrea  =  6^.  8^d.  at  par. 
Table.     1000  reas  make  1  milrea. 

(13)  A  gentleman  being  desirous  to  remit  to  his  corres- 
pondent in  London  2750  milreas,  exchange  at  6*.  5d.  per. 
milrea,  for  how  much  sterling  will  he  be  creditor  in  London  ? 

Ans.  j£:882..5..10. 

(14)  A  merchant  at  Oporto  remits  to  London  43G6  milreas, 
183  reas,  at  5s.  5|cf.  exchange  per  milrea  :  how  much  ster- 
ling must  be  paid  in  London  for  this  remittance  ? 

Ans.  jeil93..17..6..30375  qrs. 

(15)  If  I  pay  a  bill  in  London  of  j£:il93..17..6..30375  qrs. 
what  must  I  draw  for  on  my  correspondent  in  Lisbon,  ex- 
change at  5*.  5%d.  per  milrea?     Ans.  4366  milreas,  183  reas. 

V.    HOLLAND,    FLANDERS,   AND   GERMANY. 

At  Antwerp,  Amsterdam,  Brussels,  Rotterdam,  aivd  Ham- 
burgh, some  accounts  are  kept  in  pounds,  shillings,  and  pence, 
as  in  England  ;  others  in  guilders,  stivers,  and  pennings  :  ex- 
change with  London,  at  from  33s.  to  36*.  or  38*.  Flemish 
per  pound  sterling. 

Table.     8  pennings  make 1  groat. 

2  groats,  or  16  pennings  1  stiver. 

20  stivers  1  guilder,  or  florin. 

ALSO,  1 2  groats,  or  six  stivers,  make  1  schelling, 
20  schellings,  or  6  guilders  ....  1  pound. 

(16)  Remitted  from  London  to  Amsterdam  a  bill  of 
jG754..10.  sterling  :  how  many  pounds  Flemish  is  the  sum, 
the  exchange  at  33*.  6d.  Flemish  per  pound  sterling? 

Ans.  £1263. .15. .9.  Flemish. 

(17)  A  merchant  in  Rotterdam  remits  £1263. .15. .9.  Flem- 
ish to  be  paid  iu  London ;  how  much  sterling  money  must  he 
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draw  for,  the  exchange  being  at  33s.  6d.  Flemish  per  pound 
»^r\ing  ?  Ans.  je754..10. 

(18)  If  I  pay  in  London  jC852..12..6.  sterling,  how  many 
guilders  must  1  draw  for  at  Amsterdam,  exchange  at  34  schel- 
lings,  41  groats  Flemish  per  pound  sterling  ? 

Ans.  8792  guild.  ]  3  sitv.  1  gr.  6^  pennings. 

(19)  What  must  I  draw  for  in  London,  if  I  pay  in  Amster- 
dam 8792  guild.  13  stiv.  14^  penniiigs,  exchange  at  34  schel- 
lings,  4j  groats  per  pomid  sterling?         Arts.  £S52..\^..Q. 

To  convert  Bank  Money  into  Currency  ;  and  the  contrary. 

As  100  :  100  plus  the  agio  :  :  the  Bank-money  :  the  Cur- 
rency. 

As  100  plus  the  agio  :  100  :  :  the  Currency  :  the  Bank- 
money. 

(20)  Change  794  guilders,  15  stivers,  Current  money,  into 
Bank  florins,  agio  4f  per  cent. 

Ans.  761  guilders,  8  stivers,  lljfl^  pennings. 

(21)  Change  761  guilders,  9  stivers  Bank,  into  Current 
money,  agio  4^  per  cent. 

Ans.  794  guilders,  15  stivers,  4-j^  pennings. 

VI.   IRELAND. 

The  par  of  exchange,  long  established  with  Ireland,  was 
JC108..6..8.  Irish  =  £100.  English.  That  is,  jC1..1..8.  Irish 
=  Xl.  English;  or  I3d.  Irish  =  1*.  I^nglish. 

But  the  English  and  Irish  currency  are  now  assimilated. 

(22)  A  gentleman  remitted  to  Ireland  £57r}..15.  sterling  : 
what  would  he  receive  there,  the  exchange  being  at  jClO.  per 
cent.  ?  Ans.  jCr.33..6..6. 

(23)  What  would  be  paid  in  London  for  a  remittance  of 
jE:633..6..6.  Irish,  exchange  at  jClO.  per  cent.  ?  Ans.  jC575..15. 


CONJOINED  PROPORTION ;  OR  COMPOUND  ARBI- 
TRATION OF  EXCHANGE 

Is  the  method  of  comparing  the  coins,  weights,  or  measures 
of  one  country  with  those  of  another,  when  the  comparison 
is  to  be  made  through  the  medium  of  those  of  other  countries. 
Case  1.  When  it  is  retjuired  to  find  how  many  of  the  ^r.y/ 
Bort  mentioned  are  equal  to  a  given  quantity  of  the  last 
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Bulk.  Place  the  terms  alternately,  antecedents  and  conne  qiients,  in 
two  columns,  left  and  right.  The  lust  term,  being  an  antecedent,  will 
Btand  on  the  left. 

Di\'ide  the  product  of  the  antecedents  by  the  product  of  the  conse- 
quents for  the  answer. 

Proof.     By  aa  many  single  statements  as  the  question  requires. 

(1)  If  20  lb.  at  London  make  23  lb.  at  Antwerp,  and  155  lb. 
at  Antwerp  make  180  lb.  at  Leghorn,  how  many  lb.  at  London 
are  equal  to  72  Ih.  at  Leghorn  ?* 

(2)  If  12  lb.  at  London  make  10  lb.  at  Amsterdam,  and 
100  lb.  at  Amsterdam  120  lb.  at  Toulouse,  how  many  lb.  at 
London  are  equal  to  40  lb.  at  Toulouse  ?  Ans.  40  lb. 

(3)  If  140  braces  at  Venice  be  equal  to  156  braces  at  Leg- 
horn, and  7  braces  at  Leghorn  equal  to  4  ells  English,  how 
many  braces  at  Venice  are  equal  to  16  eUs  English? 

Ans.  25^. 

(4)  If  40  lb.  at  London  make  36  lb.  at  Amsterdam,  and  90 
lb.  at  Amsterdam  make  116  lb.  at  Dantzic,  how  many  lb.  at 
London  are  equal  to  130  lb.  at  Dantzic  ?  Ans.  112/^. 

Case  2.  When  it  is  required  to  find  how  many  of  the  last 
sort  mentioned  are  equal  to  a  given  quantity  of  the  Jirst. 

Rule.  Tlace  the  afitecedcnt  and  consequent  terms  as  hefore;  bntthe 
last  term,  being  a  consequent,  will  stand  on  the  right.  I>i\'ide  the  pro- 
duct of  the  consequents  by  that  of  the  antecedents. 

(5)  If  12  lb.  at  London  make  10  lb.  at  Amsterdam,  and 
100  lb.  at  Amsterdam  120  lb.  at  Toulouse,  how  many  lb.  at 
Toulouse  are  equal  to  40  lb.  at  London  ?  Ans.  40  lb. 

(6)  If  40  lb.  at  London  make  36  lb.  at  Amsterdam,  and  90 
lb.  at  Amsterdam  116  lb.  at  Dantzic,  how  many  lb.  at  Dantzic 
are  equal  to  122  lb.  at  London  ? 


*  Antecedents.  Consequents. 

20  lb.  London  ^    23  li.  Antweip. 
155  lb.  Antwerp  =  180  lb.  Leghorn. 

72  lb.  Leghorn  =  how  many  London  ? 
1                       8 

^0X155X:7^  1240     __  „         . 

1 
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INVOLUTION 

Is  the  method  of  finding  the  poivers  of  numbers. 

Any  number  is  the  Jlrst  power  of  itself,  and  the  root  of  all 
its  powers :  and  when  the  root  is  muhiplied  by  itself  the  pro- 
duct is  the  second  power ;  the  second  multiplied  by  the  Jirst 
produces  the  third,  Sec. 

The  second  power  is  commonly  called  the  square,  and  the 
third  power  the  cube. 

Numbers  called  indices,  or  erpdnents,  are  placed  on  the 
right,  a  little  above  the  line,  to  denote  the  respective  powers. 
Thus,  3"  signifies  the  square,  or  second  power  of  3  ;  the  small 
figure  '  being  the  index,  or  expdnent. 

To  involve  a  number  to  any  power. 

Rule.  Multiply  the  given  number  (or  root)  by  itself  continually  one 
time  less  than  the  index  of  the  power :  that  is,  ouce  for  the  second,  twice 
for  the  third  power,  &c. 

Observe,  that  any  two  or  more  powers  multiplied  together  will  pro- 
duce a  power  whose  index  is  the  sum  of  their  indices.  Thus,  the  sev- 
enth power  is  the  product  of  the  fourth  and  the  third,  because  the  sum 
of  the  indices  4-f  3=7. 

ILLUSTRATIONS. 

The  first  power  of  3  is     3',  or  3. 

The  second  power  of     5  is     5'=5X5=25. 
The  third  power  of        4  is     4'=4X4X4  =  64. 
The  fourth  power  of    05  is  •05*=05X05X05X06=» 
•00000625.  _ 

The  fifth  power  of         |  is    ||»=|X^X|X|X|  =  V^. 

(1)  Required  the  squares  of  43,  2174,  43,  and  -2174. 

Ans.  1849,  4726276,  1849,  and  04726276, 

(2)  Cube  111,  Ml,  a,  and  2f. 

Ans.  1367631,  1367631,  f  J,  and  18^*i«y. 

(3)  Involve  9  to  the  ninth  power.  Ans.  387420489, 
(4^  Find  the  third,  fifth,  and  eighth  powers  (without  find- 
ing the  fourth,  sixth,  iind  seventh)  of  1-7. 

Ans.  4-913,  1419857,  and  69-75757441. 
(5)  What  are  the  third  and  sixth  powers  of  -05  ? 

Ans.    000125,  and  000000015626, 


EVOLUTION 
Is  the  method  of  extracting  the  roots  of  powers.     It  is  there- 
fore the  reverse  of  Involution ;  by  referring  to  which  it  will 
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be  obvious,  that  the  Square  Root  of  a  number,  multiplied  by 
itfielf,  will  produce  that  number ;  and  that  the  Cube  Root, 
multiplied  tmee  by  itself,  will  produce  the  number  (or  power) 
of  which  it  is  the  root. 

NoTK.  The  roots  of  complete  powers  are  called  rational;  and  those 
which  cannot  be  completely  extracted,  are  called  turds,  or  irrational 
roots:  thus  y/A=2,  is  rational;  bat  y/o  is  a  surd.  The  surd  roots 
may,  however,  be  found  to  any  extent  proposed. 

SQUARE   ROOT. 

Bulk  1.  Place  points  over  the  units,  hundreds,  &c.,  bo  as  to  form 
period*  of  two  figures  each.  « 

2.  From  the  first  period  on  the  left,  subtract  the  greatest  square  con- 
tained in  it ;  put  the  roof,  on  the  right  as  a  quotient ;  annex  the  succeed- 
ing period  to  the  remainder,  and  call  that  number  the  Rfsolvend. 

3.  Divide  the  resolvend,  exclusive  of  the  units,  by  double  the  root ; 
annex  the  quotient  to  the  root,  and  also  to  the  right  of  the  divisor  to 
complete  it :  then  multiply  the  divisor  by  that  quotient  figure,  and  sub- 
tract the  product  fit)m  the  resolvend. 

4.  The  remainder,  with  the  next  period  joined,  will  form  a  new  re- 
solvend ;  and  doable  the  root,  a  new  divisor ;  with  which  proceed  as 
beforfe. 

NoTK  1.  When  the  number  of  figures  in  the  Integer  is  uneven,  the 
first  period  will  consist  of  but  one  figure.  When  there  is  an  odd  num- 
ber of  decimals,  a  cipher  must  be  added  to  complete  the  periods. 

2.  When  the  figures  of  the  w^hole  number  are  exhausted,  periods  of 
ciphers  may  be  used  at  pleasure,  to  continue  the  extraction  in  decimals. 
In  all  cases,  the  root  will  consist  of  as  many  figures  as  there  are  peri- 
ods, whether  integral  or  decimal. 

Roots.         1.     2.     3.     4.     5.     6.     7.     8.     9. 
Squares.     1.     4.     9.  16.  25.  36.  49.  64.  81. 

^1)  What  is  the  square  root  of  1 19025  ?* 

(2)  What  is  the  square  root  of  106929  ?  Ans.  327. 

(3)  What  is  the  square  root  of  22071204?      Ans.  4698. 


1 19025(345  the  root.  345 

9  345 


64)290  1725 

256  1380 

685)3425  10^5 

3425  Proof  119025. 
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(4)  WhsU  is  the  square  root  of  2268741  ?    Ans.  1506-23-h 

(5)  What  is  the  square  root  of  759G796?  Ans.  2756228+. 

(6)  What  is  the  square  root  of  4.372594  ?      Ans.  2-091+! 

(7)  What  is  the  square  root  of  2-271 0957?  Ans.  1-50701 -{-! 

(8)  What  is  the  square  root  of  00032754?  Ans.  -01809+. 

(9)  What  is  the  square  root  of  1-270059?      Ans.  11269+. 

To  find  the  Roots  of  fractional  Numbers. 

Rdle.  When  the  terms  of  a  Fmction  are  complete  powers,  extract 
their  roots  for  the  corrrsponding  terms  of  the  root. 

When  they  are  surds,  find  an  equivalent  fraction,  by  multiplying  io^i 
terms  by  the  denominator ;  or  by  the  least  number  that  will  make  the 
denominator  a  square.  Then  divide  the  root  of  the  numerator  by  the 
root  of  the  denominator  for  the  answer. — Or,  reduce  the  fraction  to  a 
decimal,  and  extract  its  root. 

Mixed  numbers  may  either  be  reduced  to  their  equivalent  fractions ; 
or  into  a  decimal  form. 


?  Ans.  I 


(10)  What  is  the  square  root  of  f^ff^? 

(11)  What  is  the  square  root  of  tVa'A  '  -^"*-  4 

(12)  What  is  the  square  root  of  51  fi  ?  Ans.  7\ 

(13)  What  is  the  square  root  of  27 J^  ?  Ans.  5^ 

(14)  What  is  the  square  root  of  9^^  ?  Ans.  31 

(15)  What  is  the  square  root  of  ||a  ?  Ans   -89802+ 
(ir.)  What  is  tho  square  root  of  ajj  7  Ans.  -93309+ 

(17)  What  is  the  square  root  of  85fA  ?  Ans.  9-27+ 

(18)  What  is  the  square  root  of  8|  ?  Ans.  2-9519+ 

To  find  a  mean  proportional  between  any  tico  given  numbers. 
RtJr.K.     Extract  the  square  root  of  their  product. 

(19)  What  is  the  mean  proportional  between  3  and  12  ? 

l/3X  12  =  V36  ==  6  the  mean  proportional.  Ans. 

(20)  What  is  the  mean  proportional  between  4276  and 
842  ?  Ans.  1897-4+. 

To  find  the  side  of  a  square  equal  in  area  to  any  given  surface. 

RuT.E.    Extract  the  square  root  of  the  given  area  for  the  side  of  the 
square  soneht. 

(21)  If  the  content  of  a  given  circle  be  160,  what  is  the 
side  of  the  square  equal?  Ans.  12-64011. 

(22)  If  the  area  of  a  circle  is  750,  what  is  the  side  of  the 
•quare  equal  ?  Ans.  27-38612. 
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The  arta  of  a  circle  given,  to  find  the  diameter. 

Bulk.  As  355  :  452,  or,  as  1  :  1-273239  :  :  the  area  :  the  square 
of  the  diameter;  or,  multiply  the  square  root  of  the  area  by  1"12837, 
and  the  product  will  be  the  diameter. 

(23)  What  length  of  cord  must  be  tied  to  a  cow's  taU,  the 
other  end  fixed  in  the  ground,  to  enable  her  to  eat  just  an 
acre  of  grass,  and  no  more ;  supposing  the  cow  and  tail  to 
measure  5^  yards  ?  Ans.  33-75  yards. 

The  area  of  a  circle  given,  to  find  the  circumference. 

Rule.  As  113  :  1420,  or,  as  1  :  1256637  :  :  the  area  :  the  square 
of  »he  circumference ;  or,  niultiply  the  square  root  of  the  area  by  3-5449, 
and  the  product  will  be  the  circumference. 

(24)  When  the  area  is  12^ what  is  the  circumference? 

Ans.  12-279. 

(25)  When  the  area  is  160,  what  is  the  circumference  ? 

Ans.  44-839. 

Two  sides  of  a  right-angled  triangle  being  given,  to  find  the 
third  side. 

Case  1 .      The  hose  and  perpendicular  being  given,  to  find  the 
ht/potenuse. 

Rule.  The  square  root  of  the  sum  of  the  squares  of  the  base  and 
perpendicular  is  the  length  of  the  hyjx)teuuse. 

Case  2.    The  hypotenuse  and  perpendicular  being  given,  to  find 
the  base. 

Rule.  The  square  root  of  the  difference  of  the  squm-es  of  the  hypo- 
tenuse and  perpeudiculai-  is  the  length  of  the  base. 

Case  3.   The  base  and  hypotennse  being  given,  to  find  the  pet- 
pendicular. 

Rule.  The  square  root  of  the  difference  of  the  squares  of  the  hypo- 
tenuse and  base  is  the  height  of  the  perpendicular. 

(26)  The  top  of  a  castle  from  the  groundus  45  yards  high, 
and  it  is  surrounded  with  a  ditch  60  yards  broad  :  what  length 
must  a  ladder  be  to  reach  from  the  outside  of  the  ditch  to  the 
top  of  the  castle  ?  Ans.  75  yards. 
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Base  60  yards. 


(27)  The  wall  of  a  town  is  25  feet  high,  and  is  surrounded 
by  a  moat  of  30  feet  in  breadth  :  required  the  length  of  a  lad- 
der that  will  reach  from  the  outside  of  the  moat  to  the  top  of 
the  wall?  A71S.  3905 feet. 

N.  B.  These  two  questioos  may  be  varied  for  examples  to  the  second 
and  third  cac>es. 

(28)  In  an  army  consisting  of  331776  men,  how  many  must 
be  in  rank  and  file  to  form  a  solid  square  ?  Ans.  576. 

(29)  A  certain  square  pavement  contains  48841  equal  square 
stones.     How  many  are  contained  in  one  of  the  sides  ? 

Ans.  221. 

CUBE   ROOT. 

Rdlk  1.  Point  eveiy  third  figure  of  the  given  number,  befrinning  at 
the  units'  place;  find  the  greatest  cube  ui  the  first  perifxl,  and  subtract 
it  therefiom ;  put  tiio  root  in  the  quotient,  and  bring  down  the  figiu-es 
in  the  next  period  to  the  remainder  for  a  Rexolvend. 

2.  Multiply  the  square  of  the  root  found  by  .300  for  a  DioUor,  and 
amiex  to  the  root  the  number  of  times  which  that  is  cuiitained  in  the 
Resolvcnd. 

3.  Add  30  times  the  preceding  figure  (or  figures)  multiplied  by  the 
last,  and  the  scpiare  of  the  last,  to  the  divisor,  and  multiply  the  sum  by 
the  last  for  a  Subtrahend;  subtract  it  from  the  Retolvend,  and  repeat 
the  process  as  far  as  uect-ssary.* 


•  The  subjoined  Theorems  (deduced  from  Problem  91,  page  266,  £w»- 
eriofCt  Algebra)  are  very  convenient  approxiniatiouH  for  the  Cul)e  Root. 
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Note.  Ab  the  tinits  roast  always  be  pointed,  tbere  will  be  some- 
'times  only  one  or  two  figures  in  the  first  period. — The  decimals  must 
always  consist  of  so  many  figures  as  will  constitute  complete  periods, 
as  in  the  Square  Root. — Also,  what  is  observed  in  Note  2,  Square  Root, 
w^ill  hold  good  in  this  Rule. 

Roots.     1.     2.     3.     4.       5.       6.       7.       8.       9. 
Cubes.      1.     8.  27.  64.  125.  216.  343.  512.  729. 

(1)  What  is  the  cube  root  of  99252847  ?* 

(2)  What  is  the  cube  root  of  389017  ?  Ans.  73. 

(3)  What  is  the  cube  root  of  5735339  ?  Ans.  1 79. 

(4)  What  is  the  cube  root  of  32461759  ?  Ans.  319. 

(5)  What  is  the  cube  root  of  84604519  ?  Ans.  439. 

(6)  What  is  the  cube  root  of  27054036008  ?  Ans.  3002. 

(7)  What  is  the  cube  root  of  673373097125?  ^n*.  8765. 

(8)  Wliat  is  the  cube  root  of  12-977875  ?         Ans.  2-35. 

(9)  What  is  the  cube  root  of   001906624?      A7is.    124. 


R,  the  reqitired  root,  nearly.  In  which  n  denotes  the  given  nnml>er. 
and  r  an  assumed  root  found  by  trial. 

The  second  formula,  w^hich  is  more  convenieut  than  the  other,  be- 
cause it  contains  no  higher  power  than  the  square  of  r,  may  be  thus 
expressed. 

Divide  the  given  number  by  three  times  the  assumed  root,  and  fi-om 
the  quotient  subtract  -Jg-  of  the  square  of  the  assumed  root :  the  square 
root  of  the  remainder,  added  to  half  the  assumed  root,  will  give  the 
root  required.  See  also  the  method  of  extracting  any  root  by  approx- 
imation. 

*  99252847(463  the  root. 
4'=64__ 

4»X300=4800)35252  resolvend. 

720=4X30X6 

36=6' 
4800  divisor. 
5556 
6 


33336  subtrahend. 


46»X300=634800)1916847  resolvend. 

4140=46X30X3 
9=3' 

634800 

638.049 
3 


1916347  subtrahend. 
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no)  What  is  the  cube  root  of  3615502756  ?  Ans.  3306+. 

(11)  What  is  the  cube  root  of  33  230979937  ?  ^n*.  3-215-|-. 

(12)  What  is  the  cube  root  of  15926-972504  ?  Ans.  25  16-}-. 

To  find  the  Roots  of  Fractional  Numbers. 

RoLK.  When  the  term*  of  a  fraction  are  complete  powers,  extract  their 
roots  for  the  corretponding  terms  of  the  root. 

When  they  are  surds,  if  both  terms  bo  multiplied  by  the  tqvare  of 
the  denominalor,  an  equal  fraction  will  be  ])ro<luced,  the  denominator  of 
■which  ^\'ill  be  a  cvhe.  Then  divide  the  root  of  the  numerator  by  the 
root  of  the  denominator  for  the  answer. — Or,  the  fraction  may  be  reduced 
to  a  decimal,  and  its  root  extracted. 

Mixed  numbers  may  be  reduced  as  in  the  Square  Root. 

^13)  What  is  the  cube  root  of  |f|  ?  Ans.  4. 

(14)  What  is  the  cube  root  of  j^ oV  '  -A^-  ?• 

(15)  What  is  the  cube  root  of  12i^  ?  Ans.  2\. 

(16)  What  is  the  cube  root  of  S^y^  ?  Ans.  3|. 

(17)  What  is  the  cube  root  of  405/^5  ?  Ans.  7f . 

(18)  What  is  the  cube  root  of  4  ?  Ans.  -8298265+. 

(19)  What  is  the  cube  root  of  ^  ?  Ans.  -8220707-1-. 

(20)  What  is  the  cube  root  of  7^  ?       Ans.  1 -930978-1-. 

(21)  What  is  the  cube  root  of  9}  ?        Ans.  2092845+. 

(22)  What  is  the  cube  root  of  84  ?      Ans.  20578352+. 

(23)  A  water  cistern  in  the  form  of  a  cube  contains  60  cubic 
feet,  143  inches  ;  what  is  the  length  of  the  side  ? 

Ans.  47  inches. 

(24)  There  is  an  excavation  made  for  a  cellar  equal  in 
length,  breadth,  and  depth  ;  which  required  4913  cubic  feet  of 
earth  to  be  dug  out.     What  is  the  length  of  the  side  ? 

Ans.  17  feet. 

(25)  There  is  a  building  of  cubic  form,  which  contains 
389017  solid  feet:  what  is  the  superficial  content  of  one  of 
its  sides  ?  Ans.  5329  sq.  feet. 

Between  two  numbers  given,  to  find  two  mean  proportionals. 

Rule.  Divide  the  greater  extreme  by  the  lesH,  and  the  cube  root  of 
the  quotient  multiplied  by  the  less  extreme  gives  the  leu  mean;  mul- 
tiply the  said  cube  root  by  the  less  mean,  and  the  product  will  be  the 
greater  mean  proportional. 

(26)  What  are  the  two  mean  proportionals  between  6  and 
162?  Ans.  18  and  54. 

(27)  What  are  the  two  mean  proportion?ils  between  4  and 
108?  Atis.  12  and  36. 
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To  find  the  side  of  a  cube  equal  in  solidity  to  any  given  solid, 
as  a  globe,  cylinder,  prism,  cone,  6fC. 
Bulk.     The  cube  root  of  the  solid  content  given  is  the  side  of  a  cube 
of  equal  solidity. 

(28)  If  the  solid  content  of  a  globe  is  10648,  what  is  the 
side  of  a  cube  of  equal  solidity  ?  -An*-  22. 

The  side  of  a  cube  being  given,  to  find  the  side  of  a  cube  that 
shcdl  be  double,  treble,  S^c,  in  quantity  to  tlie  cube  given. 
Rule.     Cube  the  side  given,  and  multiply  it  by  2,  3,  &c.,  the  cube 
root  of  the  product  will  be  the  side  sought. 

(29)  There  is  a  cubical  vessel  whose  side  is  12  inches,  and 
it  is  required  to  find  the  side  of  another  vessel  that  will  con- 
tain three  times  as  much.  Ans.  1730699  inches. 


BIQUADRATE  ROOT, 

Rule.  Extract  the  square  root  of  the  given  unmber,  and  then  the 
square  root  of  that  square  root,  which  will  be  the  biquadrate  root  re- 
quired. 

(1)  What  is  the  biquadrate  root  of  531441?  Ans.  27. 

(2)  What  is  the  biquadrate  root  of  33362176?       Ans.  76. 

(3)  What  is  the  biquadrate  root  of  5719140625  ?  Atis.  275. 


A  GENERAL  RULE  FOR  EXTRACTING  THE  ROOTS  OF  ALL  POWERS. 

1.  Prepare  the  given  number  by  pointing  it  into  periods  of 
two  figures  each  for  the  square  root,  three  for  the  cube  root,  &c. 

2.  Find  the  first  figure  of  ^le  root,  and  subtract  its  power 
from  the  first  period. 

3.  Bring  down  the  first  figure  in  the  next  period  to  the  re- 
mainder, and  call  that  the  dividend. 

4.  Involve  the  root  to  the  next  inferior  pov/er  to  the  given 
one,  and  multiply  it  by  the  index  of  the  given  power  for  a 
iivisor. 

5.  Find  a  quotient  figure  by  common  division,  and  annex  it 
to  the  root ;  then  involve  the  whole  root  to  the  given  power 
for  a  subtrahend,  which  subtract  from  the  first  two  periods. 

6.  To  the  remainder  bring  down  the  first  figure  of  the  next 
period  for  a  new  dividend ;  find  a  new  divisur  and  a  new  sub- 
trahend, -AS  before  ;  subtract  from  three  periods,  aitd  proceed 
thus  to  the  end. 
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Otherwise.     To  find  ANY  ROOT  by  approximation. 

Rule.  Let  g  denote  the  given  number  or  power,  n  the  index  of  the 
power,  a  an  assumed  power  nearly  equal  to  y,  r  iu  root,  and  R  the  re- 
quired root. 

Then,  as  -^ '—-^ i*-  :  a  (jj  g  :  :  r  :  R  cr  r;'  which  d^f- 

ference  or  correctional  numher,  being  added  or  subtracted,  (a»  required,) 
will  give  R ,  and  by  reiHsatiiig  the  procesb,  any  degiee  of  accuracy  may 
be  obtained. 

(1)  What  is  the  square  root  of  141376 'f 

(2)  What  is  the  cube  root  of  53157376  ?  Ans.  376. 

(3)  What  is  the  fourth  root  of  19987173376?      Ans.  376, 

(4)  Required  the  fifth  root  of  2508-474615614240625. 

Ans.  4-785. 

(5)  Required  the  sixth  root  of  31416.      Ans.  1-210201  + 


8INOLE  POS'TION 

Is  the  method  of  using  one  supposed  number,  and  working  with 
it  as  the  true  one,  to  find  the  real  number  required. | 

Rule.  As  tlie  result  from  the  supposition  is  to  the  true  result,  so  is 
the  supposed  number  to  the  true  one  required. 

Proof.  Add  the  several  parts  together,  according  to  the  conditions 
of  the  question. 

(1)  A  schoolmaster  being  asked  how  many  scholars  he  had, 
said,  "  If  I  had  as  many,  half  as  many,  and  one  quarter  as 
many  more,  I  should  have  88."     How  many  had  he  ?^ 


•  This  for  the  Cube  Root  will  be,  Ae  2a-\-  g  :  a  (j)  g  ::  r  :  R  (j)  r. 

t  141376(376  the  root. 
9 

3X2  =  6)51  dividend. 

37«=13tif)  subtrahend. 

37X2=^74)447  dividend. 

276«=  141376  subtrahend. 

t  Questions  belongiug  to  thi*  Knle  have  the  results  proportional  t*» 
their  suppositions;  the  conditions  requiring  the  nnmber  sought  to  be 
increased  by  the  addition  of  it*elf,  or  of  some  known  multiple  or  part 
thereof,  or  to  be  diminished  by  the  subtraction  of  such  part. 
$  Suppotsr  he  hatl  40.     Th^n  40  +  40+20+10=110. 
8PX4I0       352 
And,  as  110  :  88  : :  40  :  — iYr^~— ^  —32  Aiu. 
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(2)  A  jierson  who  had  a  certain  number  of  antique  coins, 
siid,  if  the  third,  fourth,  and  sixth  parts  of  the  number  wen; 
added  together,  they  would  make  51.      How  many  had  he  ? 

Ans.  T2. 

(3)  A  chaise,  a  horse,  and  harness,  cost  jC60  ;  the  horsd 
b^ing  double  the  price  of  the  harness,  and  the  cliaise  douhlt* 
the  price  of  the  horse  and  harness.    What  was  given  for  each  \ 

Ans.  Horse  £13. .6. .8.  harness  i:r)..13..4.  chaise  £40. 

(4)  What  siun  of  money  will  amoiir.t  to  £'S00.  in  ten  years^ 
at  £6.  per  cent,  per  annum,  simple  interest? 

Ans.  jE;187..10. 

(5)  A,  B,  and  C,  dividing  a  quantity  of  goods,  which  cos' 
£120.  mutually  agreed  that  B  should  have  a  third  part  more 
than  A,  and  C  a  fourth  pari  rrtore  than  B.  What  must  each 
man  pay?  Ans.  A  £30.  B  £40.  C  £.50. 

(6)  A   genfieman  bought  a  house,  with  a  garden,  anci  ft 
horse  in  the  stable  for  £500.     he  paid  four  times  the  prico 
of  the  horse  for  the  garden,  and  5  times  the  price  of  the  gar*- 
den  for  the  house.     What  were  their  respective  prices  ? 

Ans.  Horse  £»'0.  garden  £bO.  house  £400. 


douSLe  Position 

Requires  the  use  of  two  s^tpposed  numbers  to  find  the  tfUd  oM 
required.* 

Rdle.  Work  with  the  two  supiiospd  ilnmbers,  and  mark  the  crror:t 
in  the  results  \Vith  -\-  or  — ,  acconliujj  as  they  exceed  or  fall  short  nf 
tile  true  rtsiilt ;  then  place  the  error*  against  their  I'espective  position.'^, 
and  multiply  them  cmxstrise. 

If  the  errors  be  of  Hkr  kinds,  i.  e.  bofk  irreafe.r,  or  both.  lexx  than  lVi<? 
ffiven  unniher,  take  their 'liHerence  for  a  ilivisor,  mid  the  (lirference  of 
the  pn)ducts  for  a  dividend.  Biit  if  nnlihe,  tnke  thou-  sum  for  a  divi.sor. 
and  the  sum  oi  their  products  for  a  dividend :  the  quotient  will  be  lh(3 
answer.t 


*  Questions  belon?  tr)  this  Rule  which  retjuire  the  addition  or  si;!)' 
trattiou  of  a  number.  iS:e.,  which  is  not  any  known  part  of  the  luii.ilw? 
required.  The  results  are,  therefore,  not  pmixtrtional  to  theii-  siTpp<i» 
sitlous.  '  _      - 

*  The  following  Ride  will,  in  soDie  ca-ses,  be  fonnd  more  eligible  i 

i!ti'!>lv  the  difference  of  the  snp|v»Ked  nuinbers  by  the  leas  eYror 
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(1)  A,  B,  and  C,  would  divide  jC200.  among  them,  so  that 
\  may  have  £6.  more  than  A,  and  C  £8.  more  than  B.  How 
uuch  must  each  have?* 

(2)  A  man  had  two  silver  cups  of  unequal  weight,  having 
no  cover  to  both  of  5  ounces.  Now  if  the  cover  is  put  on 
lie  less  cup,  it  will  <!uiil)l(j  the  weight  of  the  greater;  and 

.  ut  on  the  greater  <  iij),  it  will  be  thrice  as  heavy  as  the  less. 
What  is  the  weight  of  each  ? 

^Iw.v.  3  ounces  thf.  laxs,  tind  4  the  greater. 

(3)  Three  persons  conversing  al)uut  their  ages ;  says  K, 
.My  age  is  equal  to  thai  of  H,  and  \  of  L's ;"  and  L  says, 
i  am  as  old  as  both  of  you  together."     Required  the  ages  of 

v  and  L  ;   H's  being  30.  '  Ans.  K  50,  and  L  80. 

(4)  D,  E,  and  ]".  playing  at  cards,  staked  324  crowns  ;  but 
•i.sputi!ig  about  the  tricks,  each  man  seized  as  many  as  he 
;iuld  :   E  got  15  more  tiian  i) ;  iuhI  F  got  a  fifth  part  of  both 

ibeir  sums  added  together.     Hov«  many  «lid  each  person  get? 
Ans.  D  1274,  E  1  12i,  a„d  F  54. 

(5)  A  gentleman  meeting  with  some  ladies,  said  to  them, 
Good  morning  to  you,  ten  lair  maids."    "  Sir,  you  mistake," 


'.'v  kiuds,  r)i-  by  tlicii'  »nm,  when  unlike ;  the  ((uotiont  will  be  a  eor- 
■Uonal  nniiibcr;  which  hciin;  fi,J.icd  U)  ;1;(^  veeirritt  siipprmlion  when 
■  frcUve,  or  tublraHcd  from  it  wiu^ii  cxccsxivc,  will  give  the  number 
:   piired. 


£. 

£. 

*  1st.  Suppose  A's  phnie  =     40 

2nd. 

Suppose  A's  lihare  =:     70 

then  n'R  =     46 

then  B's  =     76 

mid  C'b  =«     54 

and  C's  =     84 

8iiiiiT40~ 

Snni  230 

uirofore  the  riTor  is 

Hel 

«•  the 

ciTor  is  +  30,  or  30  too 

—  60,  or  60  too  liille. 

iiiiicb. 

xvp.         err. 

£. 

40    ^    no 

A       60 

70     ^      30 

B       66 

4200          I'-'OO 

C       74 

1.   •                     1''()0 

200  rroof. 

cbvmor.            '-^'" 

(jO-l-30=!)|0)'i4n!0  dividend. 

ijfib  =  A'b  elrare. 

Or,  by  the  Rule  in  llie  Note. 

70  —  40  X  -^O     _^     ^!? ''.^2.    =^  10,  the  conecticiml  number. 

60  4. 30  DO 

Tbeu  70  —  10  »  CO  =«  A'r  /thjire,  aa  befoi-e. 
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answered  one  of  them,  "  we  are  not  ten  j  but  if  we  were  three 
times  as  many  as  we  are,  we  should  be  as  ntany  above  ten  as 
me  are  now  under."     How  many  were  they  ?  Ans.  5. 


ARITHMETICAL  PROGRESSION. 

An  Arithmetical  Progression  is  a  series  of  numbers  increasing 
<or  decreasing  uniformly  by  a  continued  equal  difference.     Thus, 

„'     _'     a'  ,J  ,.'  ,  ^' >  are  increo*i«fl' Arithmetical  Series. 
2,     5,     8,  11,  14,  &c.  S  " 

lo'   ,«'     o'     /     /^'  p^' >  are  (iecrcftsi/jfi' Arithmetical  Series. 
16,  12,     8,     4,     0,  &c.  $  ° 

Observe,  that  the  terms  of  the  first  series  are  formed  by  adding  suc- 
cessively tfae'co]»nion  difference  1,  aud  the  «ecoud  by  the  commou  dit 
fereiice  3.  The  teiTns  of  the  third  aiid  the  foarth  diminish  coutiuaully 
by  the  subtraction  of  1  and  4  resi)ectively. 

In  an  odd  number  of  terms,  the  dou!)le  of  the  mean  (or 
middle  term)  is  equal  to  the  sunt  o("  the  extren^s,  or  of  any 
ttoo  terms  equidistant  from  the  mean,  'i'hus,  in  1,2,  3,  4,  5, 
Ihe  double  of  3  =  1+5  =  2+4  =  6. 

In  an  even  niMBber  of  terms,  the  sum  of  the  tvoo  means  is 
«qual  to  the  sum  of  the  extremes,  or  of  any  tvco  equidistant 
terms.  Thus,  in  2,  4,  6,  8,  10,  12,  6  +  8  =  2  +  12  =  4  + 
i0  =  14. 

To  give  Theorems  or  Rules  for  the  solution  of  the  various 
cases,  the  terms  are  represented  by  symbols,  or  letters. 
Thus   let  a  denote  the  less  extreme,  or  least  term, 

X  the  greater  extreme,  or  greatest  term, 

d  the  common  difference, 

n  the  number  of  terms,  and 

*  the  sum  of  all  the  terms. 

Any  three  being  given,  the  others  may  be  found. 

NoTB.  The  twenty  catet  in  this  Rule  may  be  resolved  by  the  follow 
ing  Theoremt: — 

2^  J  . 

«=2— («— 1)J=- z= \d{n—\)=\d\-^{^d^»f—2ds. 

Is 


*---a+(n— l)ef= «  = |-irf(„— 1)=  v(irf— a)»  |  2ds-~{4. 

,x — a  _  s — -an      2  _  nz — s      2      (^+a).(z — a) 
n — 1        n — I     '  n        a — 1     '  n         'Is  —  n  —  z 
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z—a  ,  ,        2.V         \d—a^^Ud—af-\2ds 


d  a\'Z  d 


id-\-z—^{^d-\-zf—2ds 

d 
a-y-z  z — a-\-d 


j=in(a+^)=-j^  . -L-=^n.2a-kd{n—\ )=i».22— d(»i— 1 .) 

Moreover,  when  the  least  term  a  =  nothing f  the  Theorems 
become  z^d(n — 1,)  and  s=\nz. 

Case  1 .   The  two  extremes  and  the  number  of  terms  being  given, 
tojind  the  sum. 

RuLK.  Multiply  the  sum  of  the  extrpiiies  by  the  nainl>er  of  temn, 
and  half  the  protUict  will  be  the  miRwer.* 

(1)  How  many  strokes  does  the  hammer  of  a  clock  strike 
in  12  hours  ?t 

(2)  A  man  hotight  17  yards  of  cloth,  and  gave  for  the  first 
yard  2s.  and  for  the  last  10*.  What  was  the  price  of  the  17 
yards?  Ans.  £5..2. 

(3)  If  100  eggs  be  placed  in  a  right  line,  exactly  a  yard 
from  each  other,  and  the  first  a  yard  from  a  basket,  how  far 
must  a  person  travel  to  gather  them  all  up  singly,  and  return 
with  every  egg  to  put  it  into  the  ba.skct  ? 

A  ns.  5  miles,  1 300  yards. 

Case  2.    The  same  three  terms  given,  to  find  the  common  dif- 
ference. 

Rule.  Divide  the  difference  of  the  extremes  by  the  number  of  term* 
less  1,  and  the  quotient  will  be  the  answer. 

(4)  A  man  had  eight  sons,  whose  ages  were  in  arithmetical 
progression  ;  the  youngest  being  4  years  old,  and  the  eldest 
32.     What  was  the  common  difl^erence  of  their  ages  ?| 

(5)  A  man  travelling  from  London  to  a  certain  place, 
went  3  miles  the  first  day,  and  increased  every  day  by  an 
equal   excess,  making  the   twelfth   day's  journey  58   miles. 


*  The  learner  shoidd  fiud  each  of  these  cases  amon^  thp  preced- 
ing Tkroremn.  Thus,  the  pitweut  Rule  will  be  (bund  designated  by 
#=in(a-f  ^,)  &c. 

t  12  +  1  X  6  =  13  X  6  =  78.  An$. 
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ysii.r  •    .:  •■      -  -     • 

What  was  the  daily  increase,  and  how  far  did  he  travel  in  12 
days? 

Arts.  5  miles  daily  increase,  the  tohole  distance  366  miles. 

Case  3.    The  two  extremes  and  the  common  difference  being 

given,  to  find  the  number  of  terms. 

Rule.  Divide  the  difference  of  the  extremes  by  the  common  differ- 
ence, and  the  quotient  increased  by  unity  is  the  number  sought. 

(6)  A  person  travelling  into  the  country,  went  3  miles  the 
first  day,  and  increased  every  day  5  miles,  till  at  last  he  went 
58  miles  in  one  day.  How  many  days  did  he  travel  ?  Ans.  12. 

(7)  A  man  being  asked  how  many  sons  he  had,  said,  that 
the  youngest  was  4  years  old,  and  the  eldest  32  ;  and  that 
his  family  had  increased  one  in  every  4  years.  How  many 
had  he  ?  Ans.  8. 

Case  4.    The  greater  extreme,  the  number  of  terms,  and  the 
common  difference  being  given,  to  find  the  less  extreme. 

Rule.  Multiply  the  common  difference  by  the  number  of  terms  less 
1 ;  subtract  tlie  product  from  the  greater  extreme,  and  the  difference 
win  be  the  less  extreme. 

(8)  A  man  went  from  T^ondon  to  a  certain  town  in  the 
country  in  10  days  ;  every  day's  journey  exceeding  the  former 
by  4  miles,  and  the  last  being  46  miles  :  what  was  the  first  ti 

Ans.  10  miles. 

(9)  A  man  took  out  of  his  pocket,  at  8  several  times,  so 
many  different  numbers  of  shillings,  every  one  exceeding  the 
former  by  6,  the  last  being  46  :  what  was  the  first  ?     An*.  4. 

Case  5.   The  common  difference,  the  number  of  terms,  and  the 
sum  being  given,  to  find  the  less  extreme. 

Rule.  Divide  the  sum  by  the  number  of  terms :  from  the  qnotient 
subtract  half  the  product  of  the  common  difference  into  the  number  of 
terms  less  1 ;  and  the  remainder  will  be  the  less  extreme. 

(10)  A  man  is  to  receive  £360.  at  12  several  payments, 
each  payment  to  exceed  the  former  by  £4.  and  is  willing  to 
bestow  the  first  payment  on  any  one  that  can  tell  him  what  it 
is.     What  will  that  person  have  for  his  pains  ?      Ans,  £8, 

Case  6.    The  less  extreme,  the  common  differpnce,  and  the  num" 
ber  of  terms  being  given,  to  find  th^  greater  extreme. 

Rule      Multiply  the  number  of  terms  less  1  by  the  common  differ 
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enc« ;  to  this  product  add  the  leas  extreme^  ond  the  sum  will  be  the 
greater  extreme. 

(11)  What  is  the  last  number  of  an  arithmetical  progres- 
sion, begiiming  at  6,  and  continuing  by  the  increase  of  8  to 
20  places  1  Arts.  158. 

GEOMETRICAL  PROGRESSION. 

A  Geometrical  Progression  is  a  series  of  numbers  increasing 
or  decreasing  uniformly  by  a  common  ratio;  that  is,  by  the 
continual  multiplication  or  division  of  some  particular  num- 
ber.    Thus, 

1,  2,  4,  8,  16,  32,  &c.,  is  an  increasing  Geometrical  Series, 
in  which  the  terms  are  formed  by  multiplying  successively  by 
the  ratio  2. 

81,  27,  9,  3,  1,  i,  (fee,  is  a  decreasing  Geometrical  Series,  in 
■which  the  terms  are  formed  by  dividing  successively  by  the 
ratio  3.  It  is  evident  that  either  of  these  may  be  continued 
without  end. 

In  an  odd  number  of  terms,  the  square  of  the  mean  is  equal 
to  the  product  of  the  extremes,  or  of  any  tiro  terms  equidistant 
from  the  mean.  Thus,  in  3,  6,  12,  24,  48;  12X12=3X18 
«6X24=144. 

In  an  even  number  of  terms,  the  product  of  the  two  means 
is  equal  to  the  product  of  the  extremes,  or  of  anv  two  rqnidis^  ■ 
tant  terms.     Thus,   in   32,    16,    8,  4,   2,    1  ;    8X4=32X1  = 
16X2=32. 

To  give  Theorems,  or  Rules  expressed  in  symbols,  for  the 
solution  of  the  various  cases,  as  in  Arithmetical  Progression, 
let  a  denote  the  less  extreme, 
g  the  greater  extreme, 

r  the  ratio, 

n  the  number  of  terms,  and 

s  the  sum  of  all  the  ternis. 

Any  three  being  given,  the  others  may  be  found. 

Note.  The  twenty  Theorem*  following  soWe  all  the  possible  case* 
in  Goometrical  rrogressiou. 

rr.1  r         «_1  «  •  ^Og.  2 log.  CT  ,    , 

Theor.  I.   r     —= — ;    °^» — ^ 5_4-i«,«. 

a  Log.  r 


.     z  '         ' 
•  In  this  case,  if  the  quotient  of  —  be  divided  eontinHally  by  r,  till 

nothing  remains ;  the  number  of  divUioiu  •{- 1  v^  gi^^  **• 
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II.  -=*;  or,  z-V -=*. 

r — 1  r — -1 


III. 


j— j»-'  =  r;  or,  Log. « — log.  a-rn — l=Log.  r. 


Z CL  S fl 

IV.  z-\ ,  =s.  V. =  r. 

VI     /  s~^a  \°— '_  z        frorn  which  n  may  be  found,  as  ivi 
\  6- — 0  /  a  '     Theorem  I. 

Loff.  ^   —    log.  fl        ,  ,  _--^        „  , 

or,  -= ■    -     ,     , f r-+l=«.         VII.  af^-^^z. 

Log.  (a— c)— log.  {s—z) 


VIII. 


c(r°— 1)  (r— 1)^+«  .?— a 


r— 1 


X.  r-  =^^=^+1 ;  or,  I-og-(>--l  V+^-^og- «^,. 
fl  Log.  r 


XI.  2Xs — 2J      —ay.s — a|       ;  whence  z  maybe  found  b; 

ST  S Q 

Double  Position.         XII. r"  — ;  whence  r  may  !■ 

a  a 

found  in  the  same  manner. 

XIII.  A-  =  «  XIV.  t^!^^)  =  s. 

XV.  rz—(r—l)s  =  a.  XVI.  ;— >  = -^ -;  or, 

rz — (r — l)s 

Log.  z — log.  rz — (r — 1  )x   , 
—2 ^: V L^i==n. 

XVII.  ax7^-^=.zXs—zr^.     XVIII.  l_f_r»=-^- 
'  .s — z  s — z 

From  the  two  preceding,  q.  and  r  ar«  to  be  found  by  Doul:I;: 
Position, 

In  a  Geometricfil  serie.s  decreasing  ad  htfuTlufn,  a  becomes 
=0,  and  n  is  infinite,  or  greater  than  any  "assignable  nurnber. 
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Ilenco  the  three  following  will  exhibit  all  the  various  cases 
of  such  a  series. 

I.  *= r=«H 7= .       II.  z=-^ i.      III.  f= . 

r — 1          r — 1           z  r                         s — z 

z 

r 

NoTR.  la  tliese  cusen,  wlieii  the  ratio  is  a  jyroper  fraction,  r  must  he 
t.-JvCii  :^  the   refijrroc<il  ol'  tlio   frjctioii.     'rims,   wlii-n   the  ratio  ^  J, 

f'nso  1.  The  less  extreme,  the  ratio,  ami  the  nuinher  of  terms 
bei/i!^  gitvit,  to  fjiii  the  greater  extreme  {or  wnf  remote  term) 
vnthout  producing  all  the  intermediate  terms, 

Hui.K  1.  VVlieii  tUi'  ionat  term  is  eqval  to  tliR  rntin.  Writ<»  dowi*  a 
lew  «>r  the  l"nf1iii,vr  tenim  (if  the  s<rrieH,  and  over  them  th<'  iirithun-ticiil 
peiic.-,  1,  2,  3,  1,  itt\,  iw  in.Uces  or  vxponeutt.  Kind  which  of  Iho  in- 
llices,  added  logi'lhrr,  will  give  the  index  (•f  the  lerw.  aoughl,  and  the 
(Miuttuiuil  |>rnducl  of  tliu  teiiuH  Btaiiding  under  tUtwe  uidices  will  be  ilio 
term  soujrht. 

'J.  When  tlie  least  term  is  net  equal  ti>  the  ratio.  Write  down  th» 
teiuUnj;  terms  »»  before,  ujid  over  theiu  the  indices,  0,  1,  2,  3,  4,  &c. 
KxamiilC  which  ui  these,  added  together,  wDl  give  an  index  one  lets  than 
(l:e  unmlier  of  the  term  so7ipht;  mnltiply  tlie  terms  under  tmch  indiceH 
{xito  each  other,  dividing  the  product  of  every  two  by  the  first  term,  and 
jh«  Itwt  (juotient  will  l>e  the  term  required.* 

Otherwise,  By  Theorem  VII. 

(1)  A  man  agrees,  for  12  peaches,  to  pay  only  the  price  of 
the  last ;  reckoning  a  farthing  for  the  first,  and  a  halfpenny  for 
llifi  second,  &c.,  doubling  the  price  to  the  last.  What  must 
)ie  give  for  thetn  ?t 

(2)  A  farmer,  who  went  to  a  fair  to  buy  some  oxen,  mel 
with  a  drover  who  had  23,  for  which  he  ask(>d  him  jC16.  a 
jiicce.  After  a  great  deal  of  dodging  between  the  parties,  it 
was  iinally  agreed  that  the  farmer  should  pay  the  price  of  the 
{ast  ox  only,  reckoning  a  farthing  for  the  first,  and  doubling 
jt  to  the  Ia»t,     How  much  would  they  cost  him  ? 

Ans.  j£:4369..1..4. 

*  If  the  least  term  is  unity,  there  will  (of  coarse)  be  no  division. 

t  Here  o  =  1,  r  =  2,  and  n  =:  12,  a  and  r  being  unequal. 

Jndices  0,     1,     2,     3,     4.  >      Then  4  +  4 +3  =  11  =»- 1. 

(ieum.  8ene«,     1,     2,     4,     8,  16.  j  '        ' 

lleuce  16  X  IC  X  a  =  2048  ^»«,  =  ?,  aiid  2Q48  tfrs,  —  Je2..2..8.  A%$. 
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,  (3)  A  sum  of  money  is  to  be  divided  among  8  persons,  the 
first  to  have  jC20.  the  second  ;C60.  and  so  on  in  triple  pro- 
portion.    What  will  the  last  have  ?*  Ans.  jC43740. 

(4)  A  gentleman  dying  left  nine  sons,  to  whom  and  to  his 
executors  he  bequeathed  his  estate  in  the  manner  following  : 
To  his  executors  jC50.,  to  his  youngest  son  twice  as  much  as 
to  the  executors,  to  the  next,  double  that  sum,  and  so  on  to 
the  eldest.     What  was  his  fortune  ?  Ans.  j£r25600. 

Case  2.      The  less  extreme,  the  ratio,  and  the  number  of  terms 
being  given,  to  find  the  sum  of  all  the  terms. 

Rule.  Flmi  the  greater  exti'eme  as  before,  aiid  divide  the  difference 
between  the  extremes  by  the  ratio  lesg  1 ;  to  the  quotient  add  the  great' 
er  extreme  for  the  svm  required.  This  is  Theorem  II.  Or,  by  Theo- 
rem VIII ;  without  tiudiug  z. 

(5)  A  young  man  conversant  with  numbers,  agreed  with  a 
gentleman  to  serve  him  twelve  months,  provided  he  would 
give  him  a  farthing  for  his  first  month's  service,  a  penny  for 
the  second,  and  4d.  for  the  third,  <fcc.  What  did  his  wages 
amount  to  ?t  Ans.  £5825. . 8. .5^. 

(6)  A  man  bought  a  horse,  and  by  agreement  was  to  give 
a  farthing  for  the  first  nail,  three  for  the  second,  &c.  Now 
supposing  there  were  8  nails  in  each  of  his  four  shoes,  what 
was  the  price  of  the  horse  ?    A71S.  j£:9651]4681693..13..4. 

(7)  A  person  whose  daughter  was  married  on  new-year's 
day,  gave  her  husband  1^.  towards  her  portion  ;  promising  to 
double  the  sum  on  the  first  day  of  every  month  during  the 
year.     What  was  her  portion  ?  Ans.  jC204..15, 

(S)  A  laceman,  well  versed  in  numbers,  agreed  -with  a, 
gentleman  to  sell  him  22  yards  of  rich  brocaded  gold  lace, 
for  2  pins  the  first  yard,  6  pins  the  second,  <fcc.,  in  triple  pro- 
portion.    What  was  the  price  of  the  lace,  valuing  the  pins 


•  Indices  0,     1,       2,       3.  )  t-v.^^  q_i_q_i_i -r ,      1 

Geom.  series  20,  60,  180,  540.  J  Then  3+3-l-l-7_«-l. 

540X540X60     ^  .„     „,     „      ^„„.„ 

Hence ^     ^^ — =540X27  X3=43740=z. 

20X20 

Otherwise    at— J=20X3^=43740=jr. 

*w              1          A       A        ^<,     TU      e              4''— 1       16777215 
t  Here  a=l,  r=i,  and  z=12.    Therefore  «  = = 

4  —  1         a 

=  5592405  ^rg. 

F2 
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at  100  for  a  fsntiing  1  Also,  what  did  the  laceman  gain  sup- 
posing the  lace  to  have  cost  him  £7.  per  yard? 

Ans.  TJie  lace  sold  for  jE:326886..0..9.  Gain  je326732..0..9. 

C&se  3.   The  first  term,  and  the  ratio,  being  given,  to  find  the 
sum  of  an  infinite  decreasing  series. 

RvLE.  Divide  the  equare  of  the  first  term  by  the  difference  between 
the  first  and  second.* 

(9)  What  is  the  sum  of  the  circulating  decimal  •9',  or  the 
series  ^^  +  yf-T^  +  tAitj  ^^-t  continued  ad  infinitum?  Ans.  I. 

(10)  Required  the  sum  of  the  infinite  series  ^  +  }  +  J» 
&c.;  also  of  the  series  ^  +  ^  +  gV'  *^^-         Ans.  1,  and  i. 

(11)  Suppose  a  body  to  be  put  in  motion  by  a  force  which 
gives  it  a  velocity  of  10  miles  the  first  minulo,  (or  any  given 
space  of  time,)  9  miles  in  the  second  equal  space,  and  so  on 
in  the  ratio  of  ^^  ;  how  many  miles  would  it  pass  over,  if 
continued  in  motion  for  ever?  Ans.  100  miles. 


SIMPLE  INTEREST,  BY  DECIMALS. 

To  give  Theorems  for  the  solution  of  the  dificrent  cases  in 
Simple  Interest,  let  p  denote  the  principal,  r  the  ratio,  t  the 
time,  (in  years,)  i  the  interest,  and  a  the  amount. 

Note.  The  Ratio  is  the  interest  of  jCI.  for  one  year,  at  the  rate  per 
cent,  proposed,  and  may  be  found  by  Proportion  J  thus,  at  jC5.  per  cent, 
per  annum,  say, 

As  jCIOO  :  £^::  l£:  £05,  the  ratio. 

Therefore  the  ratio  at 


3  per  cent,  is     ...      03 

3i 035 

4 04 


4^  per  cent,  is  .     .     .      045 

5 05 

5| 055,  &c. 

Case  1.    When  the  principal,  rate  per  cent,  and  time  are  given, 
to  finH  the  interest. 

Rule.    Multiply  the  prinripal,  ratio,  and  time  together,  and  the  pro 
duct  will  bo  the  interest  re(|uir<>d. 

That  is,  prt »»  ». 

(1)  What  is  the  interest  of  jC945..10.  for  3  years,  at  £5 
per  cent,  per  annum  ?t 


•  S*e  the  third  formula,  Th»v>rem  I.  for  infinite  scries,  page  128. 
t;>r<~i:945-5X05X3  =  Jei41-82.'>.  =  £141..16..6.     Ann. 
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,.   (2)  What  is  the  interest  of  jC547..14.,  at  £4.  per  cent,  per 
annum,  for  6  years?  Ans.  j£J131..8..11..208  qrs. 

(3)  What  is  the  interest  of  JG796..15.,  at  £4^.  per  cent,  per 
aonum,  for  5  years?  Ans.  £179. . 5. A^. 

(4)  What  is  the  interest  of  j£:397..9  .5.  for  2i  years,  at  £3^. 
per  cent,  per  annum?  Ans.  jC34..15..6..3'55  qrs. 

(5)  Wliat  is  the  interest  of  JC554..17..6.  for  3  years,  8 
months,  at  jC41.  per  cent,  per  annum?     Ans.  £9l..ll..\-05(l. 

(6)  What  is  the  interest  of  j£:236..18..8.  for  3  years,  8 
months,  at  £5^.  per  cent,  per  annum  ? 

Ans.  je47..15..7..2-293  qrs. 

When  the  interest  is  for  any  number  of  days  only. 

Rule.  Multiply  the  interest  of  £1.  for  a  day,  at  the  given  rate,  by 
the  principal  and  the  number  f)f  days,  and  the  product  will  be  the 
answer. 

The  Interest  of  £\.  for  one  day. 


At  jC2  per  cent.=  £00005479452* 
21  =      00006849315 

3  =     -00008219178 

31  =    -00009589041 


at  j£:4=-0001 0958904 
4i=- 000 12  32  8767 
5  =00013698630 
51=00015068493,  &c. 


(7)  What  is  the  interest  of  £240.  for  120  days,  at  £A.  per 
cent,  per  annum  ?t 

(8)  What  is  the  interest  of  JC364..18.  for  154  days,  at  £5. 
per  cent,  per  annum  ?  Ans.  £1..\3..\\\. 

(9)  What  is  the  interest  of  JG725..15.  for  74  days,  at  jC4. 
per  cent,  per  annum?  Ans.  jC5..17..8i. 

(10)  What  is  the  interest  of  £100.  from  the  1st  of  June. 
1826,  to  the  9th  of  March  following,  at  £5.  per  cent,  per 
annum?  Ans.  £2..\Q..U\. 

Case  2.  When  p,  r,  and  t  are  giA'en,  to  find  a. 
Rule.     'prt-\-p^a. 

(11)  What  will  £279. .12.  amount  to  in  7  years,  at  £4i. 
per  cent,  per  annum  ?J 

(12)  What  will  £320..  17.  amount  to  in  5  years,  at  £3^ 
per  cent,  per  annum?  Ans.  £376. .19. .11. .28  qrs. 


•  The  table  is  formed  thus  : — 

As  365  days  :  £02  :  :  1  day  :  je-000054794.52,  &c. 
t  -00010958904  X  240  X  120=JE31.56164352=:e3..3..1i.  An*. 
X  279-6  X   045  X  7  +2796  =  i:367-674  =JE367.,13..5..304  qrg. 
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(13)  What  will  JC926..12.  amount  to  in  5^  years,  at  £4. 
per  cent,  per  annum?  Ait.s.  jCI  130.9. .0. 1-92  qrs. 

(14)  What  will  jC273;.18.  amount  to  in  4  years,  175  days, 
%i  £3.  per  cent,  per  annum  ?      Ans.  X'310.. 14..!.. 3-3512  qrs. 

Case  3.   When  a,  r,  and  t  are  given,  to  find  p, 

RdLK.       T=P 

rt-j-l      ' 

(15)  What  principal,  being  put  to  intfiresl,  will  amount  to 
/^367,.13..5..304  qrs.  in  7  years,  at  £\\.  per  cent,  per  annum  ?* 

(16)  What  principal  will  amount  to  X370..19..il..2-8  qrs. 
in  5  years,  at  je3^.  per  cent,  per  annum  ?     Aiis.  jC320,.17. 

(17)  What  principal  will  amount  to  jC1130..9..0.,1-92  qrs. 
fn  5^  years,  at  £\.  per  cent,  per  annum  ?        Ana.  X'926..12, 

(18)  What  pri.icipal   will  anioimt  to  jC310. . 14. .1.. 33512 
qrs,  in  4  years,  173  days,  at  £'i.  per  cent,  per  annum? 

^ra.?.  je;273..18. 

Case  4.   Wlien  a,p,  and  t  are  given,  to  find  r. 

pi 

(19)  At   what   rate   per  cent,   per  annum  will   jC279..I2, 
amount  to  -£:367..13..5..304  qrs.  in  7  years  ?t 

(20)  At   what  rate   per  cent,    per  annum  will   jC320..17, 
feTJOun!  to  i;376..19..11..2-8  qrs.  iij  5  years  ? 

Aiw.  jC3i.  per  cent. 

(21)  At  what  rate  per  cent,   per   aunurn   will  X'926..12. 
mnouut  JQ  ;^1130..9..0..1-92  qrs.  in  5i  years? 

Ans.  £4.  per  cent. 

(22)  At   what   rate   per  cent,    per   annum  will   jC273..18. 
amount  to  JC310.. 14.. 1.. 3-3512  qrs.  in  4  years,  175  days? 

Ans.  £3.  per  cent, 

Case  5.  When  a,  p,  and  r  are  given^  to  find  t, 

EOXB.     ^~^=t. 
pp 


*•  -045  X  7  +  1  =  1-315 ;  then  367-674  -^  1-315  -=  4^79-6  '^£279..1Z 
Am- 

f  367 -Cr 4 —  279-6         88-074 
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(23)  In  what  time  will  ^£279.. 12.  amount  to  je:367..13..5.. 
3-04  qrs.  at  £A\  per  cent  per  annum  ?* 

(24)  In  what  time  will  j£:320..17.  amount  to  £376.-1 9.. 11.. 
2-8  qrs.  at  £2^.  per  cent  per  annum  ?  Ans.  5  years. 

(25)  In  what  time  will  jC926..12.  amount  to  j£ril30..9..0.. 
1-92  qrs.  at  £A.  per  cent,  per  annum?  Ans.  51  years. 

(2C)  In  what  time  will  £273.-18.  amoirat  to  £310-14-1.. 
3-3512  qrs.  at  £3-  per  cent,  per  annum  ? 

Ans.  4  years,  175  days. 

ANNUITIES. 

An  annuity  is  a  yearly  income  or  rent.  Perpetual  Annuities 
are  those  which  are  to  continue  for  ever ;  Terminable  Annui- 
ties are  to  cease  within  a  limited  time  ;  and  Life  Annuities  are 
to  continue  during  the  term  of  life  of  one  or  more  persons. 

Tlie  Amount  of  Annuities  in  Arrears. 
Let  u  denote  the  annuity,  r,  t,  and  a,  as  before. 
Case  1.   Given,  u,  r,  and  t,  to  find  a. 


(^'+■1 


(2T)  If  a  salary  of  £150.  be  forborne  5  years,  at  £5.  per 
cent,  per  annum,  what  will  be  the  amount  ?t 

(28)  If  £250.  yearly  pension  be  forborne  7  years,  what 
will  it  amount  to  at  £4.  per  cent,  per  annum  ?     Ans.  £1960. 

(29)  There  is  a  house  let  upon  lease  for  5i  years,  at  £60. 
per  annum,  what  will  be  the  accumulated  rent,  allowing  in- 
terest at  £i^.  per  cent,  per  annum  ?  Ans.  £363. .8-3. 

(30)  Suppose  an  annual  pension  of  £28.  remain  unpaid  for 
8  years,  what  would  it  amount  to  at  £5.  per  cent,  per  aimum  ? 

Ans.  £263..4. 

NoTK.  When  the  annuity  is  payable  half-yearly,  or  quarterly,  u  will 
denote  a  single  payment,  r,  theiuterest  of  £1.  for  that  interval  of  time, 
and  t,  the  mnuber  of  payments. 

(31)  If  a  salary  of  £150.,  payable  every  half-year,  remain 
unpaid  for  5  years,  what  will  it  amount  to  in  that  time,  allow- 
ing interest  at  £5.  per  cent,  per  annum  ?      Ans.  £834. .7.. 6. 


*  367-674-^  279-6  =  88074,  and.279-6  X  -045  =  12-582 ;  then  88-074 
-^  12-582  =  7  years,  Ans. 

t  /4  X^-05  ^  A  ^5^  150  =(2  X  05  -f-  1)  X  5  X 150  =  11  X5X 

150  =  £825.  Ans. 
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(32)  If  a  salary  of  dE150.,  payable  every  quarter,  were  left 
unpaid  for  5  years,  what  would  it  amount  to  in  that  time  at 
£5.  per  cent,  per  annum  ?  Ans.  £839..!. ,3. 

Note.  It  may  be  obser^-ed  by  comparing  the  results  of  the  27th, 
3l8t,  and  .32ml  examples,  that  half-yearly  payments  are  mere  advanta- 
geouB  than  yearly,  and  quarterly  more  than  lialf-yearly. 

Case  2.  When  a,  r,  and  t,  are  given,  to  find  «. 
Rdli.  ^'*  ^  „. 

(r.(«-l)  +  2)X« 

(33)  If  a  salary  amounted  to  £825.  in  5  years,  at  £5.  per 
cent,  per  annum,  what  was  the  salary  ?* 

(34)  If  a  house  has  been  let  upon  lease  for  5i  years,  and 
the  amount  in  that  time  is  je3G3..8..3.  at  £4^.  per  cent,  per 
annum,  what  is  the  yearly  rent  ?  Ans.  jC60. 

(35)  If  a  pension  amounted  to  £]960.  in  7  years,  at  £4. 
per  cent,  per  annum,  what  was  the  pension  ?     Ans.  jC250. 

(36)  Suppose  the  amount  of  a  pension  was  ^£263.. 4.  in  8 
years,  at  £5.  per  cent,  per  annum,  what  was  the  pension  ? 

Alls.  je:28. 

(37)  If  the  amount  of  a  salary,  payable  half-yearly,  be 
J5834..7..6.  in  5  years,  at  £5,  per  cent,  per  annum  ;  what  is 
the  salary  per  year  ?t  Ans.  jCISO. 

(38)  If  the  amount  of  an  annuity,  payable  quarterly,  was 
j£^839..1..3.  in  5  years,  p.t  £5.  per  cent,  per  annum  ;  what  was 
the  annuity?  Atis.  jGlSO, 

Case  3.  When  u,  a,  and  /  are  given,  to  find  r, 

lit—l)Xut 

(39)  If  a  salary  of  jC150.  per  annum  amounts  to  jC825,  in 
5  years,  what  is  the  rate  per  cent.  1\ 

(40)  If  a  house  has  been  let  upon  lease  for  5J  years,  at 
jC60.  per  annum,  at  what  rate  per  cent,  would  it  amount  to 
je363.,8..3  ?  Ans.  £4^.  per  cent. 


825X2 

16.50 

B25- 

16.50 
11 

-7.50 

.  =  £150.  Ans. 

75 

(•05X4+25)X5~"    2-2x5 
t  See  note,  p.  133. 

t  (825  —  150  X  5)  X  2          1 

1   -™0f 

4  X  150  X  5 

2 

X  150  X  5 

""  150  X  10 

20 

•B  r:  therefore  the  rate  is  £5.  per  cent. 
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(41)  If  a  pension  of  jC250.  per  annum  amotmts  to  jC1960. 
in  7  years,  what  is  the  rate  per  cent.  ?     Ans.  £4.  per  cent. 

(42)  Suppose  the  amount  of  a  yearly  pension  of  £28.  be 
JC263..4.  in  8  years,  what  is  the  rate  per  cent,  per  ailnum  1 

Ans.  £5.  per  cent. 

(43)  If  a  salary  of  jC150.  per  annum,  payable  half-yearly, 
amount  to  jG834..7..6.  in  5  years,  what  is  the  rate  per  cent.  1* 

Ans.  £5.  per  cent. 

(44)  If  an  annuity  of  jG150.  per  annum,  payable  quarterly, 
amount  to  £839.. I. .3.  in  5  years,  what  is  the  rate  per  cent,  t 

Ans.  £5.  per  cent. 

Case  4.  When  u,  a,  and  r  are  given,  to  find  t. 

■v/8r— +  (2  — r)2  — (2  — r) 
Eui,E. =  t. 


Or,  put j  =  wj ;  then  -y/  ( h  ♦**)  —  m=t. 


(45)  In  what  time  will  a  salary  of  JCISO.  per  annum 
amount  to  £825.  at  £5.  per  cent.  ?t 

(46)  If  a  house  is  let  upon  lease  at  £60.  per  annum  till  it 
amount  to  £363. .8. .3.  at  £4^.  per  cent,  per  annum,  for  what 
term  of  years  was  it  let  ?  Ans.  5i  years. 

(47)  If  a  pension  of  £250.  per  annum,  having  been  for-, 
borne  a  certain  time,  amount  to  £1960.  at  £4.  per  cent.,  how 
long  has  been  the  time  of  forbearance  1  Ans.  7  years. 

(48)  In  what  time  will  a  yearly  pension  of  £28.  amount  to 
£263. .4.  at  £5.  per  cent,  per  annum?  Ans.  8  years. 

(49)  If  an  annuity  of  £150.  per  annum,  payable  half- 
yearly,  amounted  to  £834. .7. .6.  at  £5.  per  cent ,  what  time 
was  the  pavnient  forborne  1*  Ans.  5  years. 

(50)  If  a  yearly  pension  of  £150.,  payable  quarterly, 
amounts  to  £839..!.. 3.  at  £5.  per  cent,  per  annum,  what  has 
been  the  time  of  forbearance  ?  A/ts.  5  years. 


*  See  Note,  p.  13.3. 


8^.5 
t  1/ 8  X -0.5  X -j^Q- +  (2  - -0.5)2  —  (2  —  05) 

2  X   05 


l/-40  X  5-5 +  3-8025— 1-95      2-45—1-95        ,        ,       ^ 

= = -5 -1.  •  1  =  5  ygar«.  Ant. 
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A.  Table  by  which  the  Interest  of  any  Bum  from  jCI.  to  jC30000.  may  be 
eaaily  com{>uted  fur  hiiv  uuiiilter  of  tbiys,  at  nay  rule  ])er  cent. 


No. 

£. 

«• 

d. 

qrs. 

No. 

t. 

d. 

qr$. 

No. 

qrt. 

30000 

82 

3 

10 

Oil 

200 

10 

11 

2  03 

1 

2-63 

20000 

54 

15 

10 

2-74 

100 

5 

5 

3-01 

0-9 

2-37 

10000 

27 

7 

11 

1-37 

90 

4 

11 

0-71 

0-8 

210 

9000 

24 

13 

1 

3-23 

80 

4 

4 

2-41 

0-7 

1-84 

800U 

21 

18 

4 

110 

70 

3 

10 

Oil 

0-6 

1-58 

7000 

19 

3 

6 

2-96 

60 

3 

3 

1-81 

0-5 

1-32 

6000 

16 

8 

9 

0-8'> 

50 

2 

8 

3-51 

0-4 

105 

6000 

13 

13 

11 

2-f;8 

40 

2 

2 

1-21 

0-3 

0-79 

4000 

10 

19 

2 

0-55 

30 

1 

7 

2  MO 

0-2 

0-53 

3000 

8 

4 

4 

2-41 

20 

1 

1 

0-60 

01 

0-26 

2000 

5 

9 

7 

0-27 

10 

0 

6 

2-30 

009 

0-24 

1000 

2 

14 

9 

2-14 

9 

0 

5 

3-67 

003 

0-21 

900 

2 

9 

3 

312 

8 

0 

5 

104 

007 

018 

800 

2 

3 

10 

Oil 

7 

0 

4 

2-41 

006 

0-16 

700 

1 

18 

4 

110 

6 

0 

3 

3-78 

005 

013 

600 

1 

12 

10 

2-08 

5 

0 

3 

115 

004 

Oil 

500 

1 

7 

4 

3-07 

4 

0 

2 

2-52 

003 

008 

400 

1 

1 

Jl 

0  0.'* 

3 

0 

1 

3-89 

002 

005 

300 

0 

16 

5 

104 

2 

0 

1 

1-2G 

001 

003 

The  above  Table  is  thns  constructed :  as  365  days  :  £1.  :  :  1  day  : 
2'63  qrt.,  ike.  Hence  it  api)eai"i4  that  the  scvenil  tabular  sums  are  those 
■wliich  answer  to  the  respective  numbers  of  days,  at  the  rate  of  XI.  per 
year. 

In  a  similar  Table  in  Hecs't  Cyrloprndia,  there  are  no  fewer  than  16 
ern)rs.  In  Dr.  Hutttm's  Table,  (Arithmotic,  page  84,  12th  edition,) 
there  is  one  error.     The  above  may  be  depended  on  as  accarate. 

Rule.  Multiply  the  principal  by  tbn  rate,  both  in  pounds,  and  the 
product  by  the  imm])er  of  days:  divide  the  last  product  by  100,  collect 
from  the  Table  the  sever.-il  sums  ajiswerinjj  to  the  several  parts  of  the 
quotient,  and  the  aggregate  amount  will  be  the  Juterofst  required. 

Example  1.  What  is  the  interest  of  i:370..10.  for  220  days, 
at  £A\.  per  cent,  per  annum  ?  £.   s.    d.  qrs. 

370-5  Against  3000  stands  8 


»><-.v 


4-5 


18525 
14820 
1667-25 

220 

"3334500" 
333450 
366719500 


8 

4 

4  2-41 

1 

12 

10  208 

0 

3 

3  1-81 

0 

0 

4  2-41 

0 

0 

0  2-37 

0 

0 

0  013 

600 
60     . 
7     . 
09. 

0-05 

3667-95        10     0   11   321   Ans. 
True  to  the  last  decimal. 
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TKxample  2.  Taking  Ex.  8,  page  131,  we  have 

364-9 

5  £.  s.  d.  qrs. 

1804.5                  Against  2000  stands  5  9  7  0-27 

]54                                        800  2  3  10  Oil 

y.^flofv                                         9   0  0  5  3-67 

'fi^°                                           0-7  0  0  0  1-84 

^^•^^  _^  003  •  -  0  0  0  008 

28091730  2809-73          7  13  11  l-97^n^. 

Example  3.  What  is  the  interest  of  jei7..10.  for  117  days 
at  £4^.  per  cent,  per  aqnum^ 
17-5 

4-75  £.  s.  d.  qrs. 

^75  Against  90  stands  0  4  11  071 

1225  7  0  0     4  2-41 

700  0-2  0  0     0  0-53 

Q.,  ,^  '  0-05   ...  0  0     0  013 

117  97-25         0  5     3  3-78  Ans. 

581875 
914375 

97|25-625 

To  find  the  amount  of  a  yeitrly  meome  or  salari/,  <^c.,  for  a 
nutnher  of  days. 

Multiply  the  number  of  pounds  per  year  by  the  number  of 
days  ;  collect  the  Tabular  sums  answering  to  the  product,  as 
before,  and  their  aggregate  will  be  the  answer. 

Example.  What  will  a  person  receive  for  45  days,  at  the 
rate  of  jC105.  per  annum  ? 

105  £.    s.     d.  qrs. 

45  Against  4000  stands  10  19     2  055 

525  700  1    18     4  110 

420  20  0     1      1  0-60 

JtI^  5   0     0     3  1-15 

4725               12   18   10  WaQAiis. 

Note.  Any  of  the  preceding  examples  of  interest  for  d^yt,  in  page 
131,  or  examples  20  and  21,  page  68,  may  be  worked  by  this  method. 
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A  Table  showing  the  number  of  day«  from  any  day  in  tho  month  to  the 
same  day  in  auy  other  month  through' tlie  year 


P 


To 


Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


.365 
334 


Til 

365' 


ce 

59 

28 


S  U^ 


90120 
59   89 


"3 


be 

s 


306337  3651  31 
276i306.334  365 


61 
30 
365 
334 
304 


245,276  304  335 
214:245  273  304 
18-t|215243  274 

16311 8412 12|243|2T3 

122153il81i212i242 

92123il5l|l82|212 

Gl    92il20il51  181 

311  62;  90jl21U51 


1511181212 
120  150181 


cc 


92 

61 

31 

365 

335 


243 
212 
122153184 


122 
92 
61 


91 

61 

30 
365!  31 
,304j334!365 
273  3031334 
!243:273|304 
212242:273 
182'212i243 


273  304  334 

242|273'303 

214|245  275 

153'l83|214'241 

I23|l53il84'214 

92;122|153  183 

62    921123153 

31    6l|  92122 

365    30;  61    91 

33513651  31    61 

304|334|365    30 

2741304  335  365 


DISCOUNT. 


LiKT  s  represent  the  sum  to  be  discounted,  r  the  ratio,  t  the 
time,  (in  years,)  and  p  the  present  worth. 

Case  1.  Given  «,  r^  and  /,  to  find  p. 


RULK. 


r/+l 


(1)  What  is  the  present  vporth  of  JC357..10.  to  be  paid  9 
months  hence,  at  -G5.  per  cent,  per  annnm  ?* 

(2)  What  is  the  present  wortli  of  X"275..10.  due  7  months 
hence,  at  £b.  per  cent  per  annum?    Ans,  jC267..13..10152J. 

(3)  What  is  the  present  worth  of  jC875..5..6.  due  5  months 
hence,  at  -C4^.  per  cent,  per  annum? 

Ans.  JC859..3..3..301824  qrs. 

(4)  How  much  ready  money  can  I  receive  for  a  note  of 
£15.  due  15  months  hence,  at  £b.  per  cent,  per  annum  ? 

Ans.  £70..\\..9\'!QU, 


•  357-5 -H  05  X  75 -f-  1  =  344-5783  =-je344.. 11.. 6..3168  qr:  An^ 
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Case  2.  When  p,  r,  and  t  are  giren,  to  find  s. 

B01JC.     prt-\-p^^t. 

(5)  If  the  present  worth  of  a  sum  of  money  due  9  months 
hence,  allowing  £5.  per  cent,  per  annum,  be  jC344..11..6. 
3"  168  qrs.,  what  was  the  sum  due  ?* 

(6)  A  person  owing  a  certain  sum,  payable  7  months  hence 
agrees  with  the  creditor  to  pay  him  down  jC267..13..10-152rf., 
allowing  £b.  per  cent,  per  annum  for  present  payment :  what 
is  the  debt  ?  Ans.  £375..  10. 

(7)  A  person  receives  jC859..3..3..301824  qrs.  for  a  sum 
of  money  due  5  months  hence,  allowing  the  debtor  £A\.  per 
cent,  per  annum  for  present  payment :   what  was  the  sum  due  ? 

Ans.  JC875..5..6. 

(8)  A  person  paid  JC70..11  ..91764rf.  for  a  debt  due  15 
months  hence,  being  allowed  £o.  per  cent,  per  annum  for  the 
discount.     How  much  was  the  debt  ?  Ans.  £lb. 


Case  3.  When  s,  p,  and  t  are  given,  to  find  r. 


RCLK. 


*  —  p 


(9)  At  what  rate  per  cent,  per  annum  will  jC357..10.,  pay- 
able 9  months  hence,  produce  jC344..11..6..3'168  qrs.  for 
present  payment  ?t 

(10)  At  what  rate  per  cent,  per  annum  will  jC275..10., 
payable  7  months  hence,  be  worth  X"267..13..10-152(i.  for 
present  payment  ?  Ans.  £b.  per  cent. 

(11)  At  what  rate  per  cent,  per  annum  will  JE875..5..6.,- 
payable  5  months  hence,  produce  the  present  payment  of 
JE859..3..3..301824  qrs.  ?  Ans.  £4^.  per  cent. 

(12)  At  what  rate  per  cent,  per  annum  will  jC75.,  pay- 
able 15  months  hence,  produce  the  present  payment  of 
je70..1 1..9  1764<i.  Ans.  £5.  per  eent. 


BuLKc 


Case  4.  WTien  s,  p,  and  r  are  given,  tfit  find  ?, 
,  — p 


•  344.5783  X   05  X  •75  4-344-5783=  £3.57. .10.  Ant>. 
+   3.57 -5  — 344-5783 

344-5783  X -75   "  ='  '^'^  ""^  ^^-  ^'^  '^-  ^'"- 
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"(13) 


The  present  worth  of  jC3r)7..10.,  due  at  a  certain  time 
to  come,  is  jC344..11..G..3-168^rA\  at  £5.  per  cent,  per  annum  : 
in  what  time  should  the  sum  have  been  paid  without  any 
discount  ?* 

(14)  The  present  worth  of  jC27r).  10.,  due  at  a  certain  time 
to  come,  is  £267..l3.A0l(i2<l.  at  £5.  per  cent,  per  annum: 
in  what  time  should  the  sum  have  been  paid  without  dis- 
count 1  Atis.  7  months. 

(15^  A  person  receives  jC859..3..3..301824  yr.?.  for  jeST-O.. 
5. .6.,  due  at  a  certain  time  to  roine,  allowing  £4^.  per  cent, 
per  annum  discount :  in  what  lime  should  the  debt  have  been 
discharged  without  any  discount  ?  •     Ans.  5  months. 

(16)  1  have  recdved  i:70..11..91764<f.  for  a  debt  of  jG?.')., 
allowing  the  person  £5.  per  cent,  per  annum  for  prompt 
payment :  when  would  the  debt  have  been  payable  without 
discount?  Ans.  15  months. 


EQUATION  OF  PAYMENTS. 

To  find  the  equated  time  for  the  payment  of  a  sum  of  money  due 
at  several  times. 

RuLK.     Find  the  present  worth  of  each  payment 

for  its  respective  time  by  Case  1,  Discount,  page  *       -— „ 

138,  thus :—  rt+1       ^' 

Add  all  the  present  worths  together,  call  their  «*  —  j/  

Bam  p',  and  the  sum  of  all  the  payments  #';  then  Ip^I            *' 

by  Case  4,  Discount,  p.  139.t  equated  time. 


3.57-5  — 344.5783        „,,      ^  .       , 

•75  =  9  months.  Ant. 


344-5783  X  05 


t  The  above  is  Kertey^t  Rule.  It  produces  a  result  something  less 
than  the  precite  tnilh,  but  sufficiently  acciinite  for  any  purpose  of  reid 
utility.  The  only  Rule  that  is  striclly  true  for  the  equation  of  two  pay- 
mentt  at  Simple  Inter ext  is  that  given  by  Malcolm,  whit^h  is  hiundedon 
the  principle,  that  the  interest  of  the  money  withheld  after  it  becomes 
due,  ought  to  be  equal  to  the  discount  of  that  whicli  i*  paid  before  it  is 
due.  But  Malcolm's  Rule,  though  it  has  been  simplified  in  expression 
by  Bonnycastle  and  others,  and  is  capable  of  further  simplification  than 
I  have  yet  seen  in  print,  is  at  best  very  openise,  antl  may  be  regai-dcd, 
M  Mr.  Keith  justly  observes,  as  a  u^^'ess  cu^osity. — Editor. 
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(1)  D  owes  E  JC200.,  whereof  jC40.  is  to  be  paid  at  three 
months.  jCtiO.  at  6  months,  and  jGIOO.  at  9  months:  at  what 
time  may  the  whole  debt  be  paid  together,  discount  being 
allowed  at  £5.  per  cent,  per  annum?* 

(2)  D  owes  E  JC800.,  whereof  jC200.  is  to  be  paid  in  3 
months,  je200.  at  4  months,  and  jC400.  at  6  rtionths ;  but 
they  agree  to  have  the  whole  paid  at  once,  allowing  discount 
at  the  rate  of  £b.  per  cent,  per  annum.  The  equated  time  is 
Required.  Ans.  4  months,  22  days. 

(3)  E  owes  F  jC1200.,  which  is  to  be  paid  as  follows : 
jE^200.  down,  jC500.  at  the  end  of  ten  months,  and  the  rest  at 
the  end  of  20  months ;  but  they  agree  to  have  only  one  pay- 
ment of  the  whole,  discounting  »t  £B.  per  cent,  per  annimi. 
The  equated  time  is  required,  Ans.  1  year,  11  days. 


COMPOUND  INTEREST.f 

The  same  symbols  are  adopted  in  this  as  in  Simple  Interest, 
and  denote  the  same  things  ;  except  that  the  ratio  (r,)  which 
in  Simple  Interest  denotes  the  interest  of  £1.,  signifies  in  this 
Rule  the  amount  of  £1 .  for  a  year.  It  may  be  thus  found  by 
Proportion. 

As  jGIOO  :  .£105  :  :  £1  :  jClOS,  the  ratw  at  £5  percent, 
per  annum.     The  ratios  are,  therefore. 


at  3  per  cent. 
3i      " 

4 


103 

1035 

104 


at  4i  per  cent 
5 
^5 


1045 
105 
1055,  &c. 


40 


-  =  39-5061; 


and 


10125 

then  200 

■5-5719 
194-4281  X  05 


60  100 

-— ^=58-5365;  ,___=  96-3855 ; 
l-02a  l-037a 


-39-50C14-58-5365  +  96-3855  =  5-5719; 
:-C7315  =  6  months,  26  days.     Ans. 


t  The  law  of  England  dops  not  allow  the  lender  to  receive  Compound 
Interest  for  hi?  money  when  the  receipt  of  the  Interest  has  been  for- 
borne. But  in  the  enmdng  or  ptrchasing  of  Annuities,  Leases,  &c., 
either  immediate  or  ra  rovei-sion,  it  is  customary,  and  indeed  necessary, 

-i  ejjregiouH  injustice  ajid  ^bsiu-duv. 
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A  Table  of  the  Amount  of  £\.  for  yean. 


Yrs. 


3  per  Cent 


1- 1940523 
1-2298739 
l-26(i7701 
1-3047732 
13439164 
1-3842339" 
1-4257K09 
l-4«85337 
1-51 25897 
] -5579674 


'S^perCent. 


4  per  Cent. 


1-8602946 
1-9161034 
1-9735865 
20327941 
2-0937779 


215659 13 
2-2412890 
2-2879277 
2-35<;5655 
2-4272G25 


2-898-27n3 
I  2-985226G 
30747034 
3-1670269 
3-2020378 


2-9050315 
3-0067076 
3  1119423 
;{-2-200(i03 
3-3335904 
'3-4.")0266r 
3-5710254 
3-6960113 
3-8253717 
3-95912597 


1  0400000 
1  08 16000 
1-1248640 
1-1698586 
1 -SI 66529 


1-2653190 
1-3159318 
1-3685690 
1-4233118 
1-4802443 


UperCeni, 


5  per  Cent, 


1-0450000 
1  0920250 
11411661 
1-1925186 
1-2461819 


1-5394541 
1 -G0 10322 
1  -6650735 
1-7316764 
1-8009435 


1-8729812 
1-9479005 
202.')8165 
210r.3492 
21911231 


2-2787681 
2-3699188 
2-4647155 
2-5633042 
2-6658363 


2-7724698 
2-8833686 
2-9987033 
31 186514 
3-2433975 


3-3731334 
3-5080587 
3-6483811 
3-7943163 
3-94«0890 


1-6228530 
1-6958814 
1-7721961 
1-8519449 
1-9352324 


2-0223702 
21 133768 
2-2084788 
2-3078603 
2-4117140 


2-5202412 
2-6336520 
2-7521663 
2-8760138 
3-0054345 


3-1406790 
3-2820096 
3-4297000 
3-5840365 
3-7453181 


4- 1039325 
4-2680898 
4-4383134 
4-0163660 
4-8010206 


3-9133574 
4-0899810 
4-2740302 
4-4663615 
4-6673478 


4-8773785 
5-0968605 
5-3-262192 
5-5658991 
5-8163645 


1-0500000 
1-1025000 
1-1576250 
1-2155062 
1-2762816 


1-3400956 
1-407 1O04 
1-4774554 
1-5513282 
1-6288946 


2-18-28746 
2-2920183 
2-4066192 
2-5269502 
2-6532977 


2-7859626 
2-9252607 
30715237 
3-2250999 
3-3863549 


3-5556727 
3-7334563 
3-9201291 
4-1161356 
4-3219424 


4-5380395 
4-7649414 
5-0031885 
5-2533479 
5-5160153 


5-7918161 
60314069 
6-3854773 
6-7047511 
7-0399887 


ThcRR  tabular  numbers  are  tho  successive  p<jwers  of  r;  thus,  105'= 
1-1025,  <!fcc.' 

*  The  amount  of  XI.  in  t  years  is  the  Iml  term  of  an  increa«ing  geo- 
metrical series,  of  which  l\ui  Jtml  term  =  tho  ratio,  and  the  uwinber  of 
terms  =  t,  l>ocau»c  the  firxt  year''*  amoutit  it  iilenJical  vnth  the  ratio; 
and  as  1  :  r  : :  r  :  r^  =  ilie  timoitul  in  2  years,  as  1  :  r  : :  r*  : :  r'  =  the 
ai!i(;ii>)t  i.i  3  ye^rn,  SiC  Tli»-  sn<'<essiTf  anniuiitH  »-,  >•*,  r^,  At.,  are 
evif]cni!y    in   geniin'ti-ir.il    |>ni^'r»-Kkion,   niul    iIk-   ;«>im>Mit   in   t   wum  ig 
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Case  1 .  When  p,  r,  and  t  are  given,  to  find  a. 

Bdt.s.     pr*=a.         Or,  log.  rX^+log.  p=log.  a. 
-  Or  b}/  the  Table.     Multiply  the  tabular  amount  of  £1.  by  the  princi- 
pal, and  the  pniduct  w'ill  be  the  amomit  requii-ed. 

(]  )  What  will  £225.  amount  to  in  3  years,  at  £5.  per  cent, 
per  annum  ?* 

(2)  What  will  £200.  amount  to  in  4  years,  at  £5.  per  cent, 
per  annum?  Ans.  £2 AZ.. 2.. 0.. 1-2  qrs. 

(3)  What  will  jG450.  amount  to  in  5  years,  at  jG4.  per  cent, 
per  annum?  Ann.  £bM. .9. .10.. 2-053Q'i\3S  qrs. 

(4)  What  will  jG500.  amount  to  in  4  years,  at  £\^.  per 
cent,  per  annum  ?  Ans.  £596  .5..2-232075(i. 

Case  2.  When  a,  r,  and  t  are  given,  to  find/>. 

Rule.     —r=p-         Or,  log.  a — log.  rXt=\o^.  p. 
r 

(5)  W^hat  principal,  being  put  to  interest,  will  amount  to 
£260..9..3£.  in  3  years,  at  £b.  per  cent,  per  annum?! 

(6)  What  principal,  being  put  to  interest,  will  amount  to 
j£^243..2..0..1'2  qrs.  in  4  years,  at  £b.  per  cent,  per  annum? 

Alls.  je200. 

(7)  What -principal  will  amount  to  £547. .9. .10. .2-0538368 
qrs.  in  5  years,  at  £A.  per  cent,  per  annum  ?     Ans.  jC450. 


=  r',  becaUise  the  index  always  corresponds  with  the  time.  By  refer- 
ring to  Theorem  VII,  Gromrfrical  Prngressidn,  it  will  also  be  seen  that 
such  last  term  =  r  X  »"*"'  =  r*,  ^^■heu  a  =  r. 

The  immeuse  increase  of  money  ac.-nmulatiug  at  Corapoimd  Interest 
for  a  long  period  is  sufficient  to  astuuiiiLi  the  huinun  iiiiud,  and  to  stag- 
ger the  credibility  of  persons  who  are  not  in  some  degree  coiiversjmt 
with  the  properties  of  Geoniati-ical  Progression.  The  amoaiit  of  a  fiu-- 
thiug,  placed  out  at  Cnnijionnd  Interest  at  the  commencement  of  the 
Christian  era,  and  coutumeil  to  the  conclusion  of  the  eighteenth  centu- 
ry, would  be  144035  qniutillions  of  pounds.  But  of  the  magnitude  of 
this  sum,  spoken  of  m  the  abstract,  no  just  conception  cjui  be  formed. 
When,  however,  by  a  further  cnlculation,  we  have  ascert-aiued  that  to 
coin  such  a  quantity  of  money  (wer'»  it  ^K)6sible)  iu  s.ivereigus  of  the 
present  weight  and  fineness,  wonld  require  60.308170  solid  globes  of 
go?d,  each  as  large  as  the  eartli,  we  are  enabled  to  entertain  a  more  ade- 
(]ante  idea  of  the  sum  whoso  vastiie;;.-,  without  having  vecouise  tf)  thi« 
adi^cititious  assistance,  pLiced  it  almost  beyond  the  reach  of  our  limited 
understandings. 

The  amoimt  at  Simple  Interest,  for  the  same  period,  would  l)e  only 
1«.  10|rf. — Editor. 

*   1053 X  225=  1-57623  X2-25  =  260-465625=«=£260..9..3|.  Aug. 

^  2C0-48.=ifi25      260-4().'vo25       ^„,      , 
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(8)  What  principal  will  amount  to  je596..5..2-232075</.  in 
4  years,  at  Jt:^.  per  cent,  per  annum  1  Ans.  X'500. 

Case  3.  When  p,  a,  and  t  are  given,  to  find  r. 
BuLX.     —  =  H,     the  root  of  which,  being  extracted,  will  give  r. 
Or,  log.  a  —  log.  p-^t  =  log.  r. 

(9)  At  what  rate  per  cent,  per  annum  will  jC225.  amount 
to  X"260..9..33.  in  3  years?* 

(10)  At  what  rate  per  cent,  per  annum  will  jC200.  amoimt 
to  jC243..2..0..1-2  qi-s.  in  4  years?  Ans.  £5.  per  cent. 

(11)  At  what  rate  per  cent,  per  annurrl  will  jC450.  amount 
to  JC547..9..10..20538368  qrs.  in  5  years?  Ans.  £i.percciU. 

(12)  At  what  rate  per  cent,  per  annum  will  jCoOO.  amount 
to  X'596-2593003125  in  4  years  ?  Ans.  £A\.  per  cent. 

Case  4.  When  />,  a,  and  r  are  given,  to  find  /. 

which  being  contiuiially  divided  hy  r  till  uothing 

RuT.E.     =  r*,      reirtains,  the  number  of  the  divisionx  will  be  eijuul 

P  tat. 

Or,  log.  n — log.  ;j-^log.  r  =  t.i 

(13)  In  what  time  will  jC225.  amount  Ui  jD260..9..3^.  at 
£5.  per  cent,  per  annum  ?{ 

(14)  In  what  time  will  je200.  amount  to  jC243..2-025.y.  at 
£5.  per  cent,  per  annum  ?  Ans.  4  t/rar.\: 

(15)  In   what   time   will   £450.  amount  to   i;547..9  .10.. 
205383G8  qrs.  at  X4.  per  cent,  per  annum  ?     Ans.  5  years. 

(16)  In  what  time  will  jesOO- amount  to  £596  2593003125 
at  £4^.  per  cent,  per  annum  ?  Ans.  4  years. 

THE  AMOtJNT  OF  ANNtlltlES  IN  ARREARS. 

NoTB.     «  represents*  the  annuity,  iHsoaiou,  or  yearly  rent;  a,  r,  and  / 
as  before. 


•  2^^^— z^lU7625,mid^x/ 1-157  G^r,=l03,  or  £5.  per  cent.  Ant. 

225 

t  In  all  cases  of  this  nature  t  cannot  be  found  with'nit  LoL'arilhmH, 
unless  It  be  a  whole  nun.hcr. 

*  225  105  105  105 
ihf  n'lTr'ie'-  "f  diviglow"  beini?  ihrre.,  wliich  aiven  the  time  soni'ht  =  3 
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A  Table  of  the  amount  oj  £\.  annuity  for  years. 


Yrt. 


-  1 


3  per  C,Hiy;i\per  Cent\k  per  Ccv/.U^  per  Cent.'  5  p'er  Cetit. 

T-wmono,  T-oooooik)  ^rooooooo     TooooooB 

2-03-jOOUO  SOiOOOOO'  20450000  20501)004) 

3-10'J2250,  312lti0!)0'  31370>50,  :!1525000 

4-2149429  4-24(:464Gi  4-27819n  :  4-31U1C50 

5-3624659;  5-41G322GI  5-4707007  5-525fi312 


i-oooonooi 

2-0-!00000; 

3-090'.)Ooo; 

4- 1836*70! 
5-3091358' 


fi-4684099!  6-550J522  b-63;?97>5:  6-71()891Gl  (;-001Sll23 
7'(»()24022i  7-7794075i  7-39a2945j  8-0191517  3-1  ??0;)34 
8-8y233fir  9051(i8(;8'  9-2142263'  93300135  9-54^1083 
IO-I591O02!  10-3C84958  10-5827:)53  10-8021141  1  l-02;;:>g4-:> 
11-4(538794' 11-7313932' 12  0061071*  122882092  12-5773924 
12^8077958  13-14199-:lo  13-43ii3514l  13-}J41I78.)  ~14-20(i787o 
14-1920297  1460196171  15-0-353055  15-4^40316  15-.01712M 
15-617790rj' 161130304  16-6^268377  17-15:)D13'J  l7-712'.>82r 
17-0363243^  176769865  18-2919112;  IS  93210'M  i:,'-5936313 
18-5989140;  19-2956810  200235376'  20-7840540'  21-5783634 


20- 15683 14  20-9710293 
21-7615878  22'7050153 
23-4 144354- 24-4906914 
25- 1 1686S5  26-357 1308 
26-8703745  23-2796S19 


6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

TT   28-6764857  30-2694708 

22  ;  30-5367803J  323289023; 

23  ;32-45!ft!837i  34-4604139 

24  ;  34-4-264702!  366665284 

25  I  36-4592643'  33-9498569 

"2<r|l«-553bT22'  41-3131019 

27  I  40-7096335  43-7590605 

28  !  42-9309225  46-2906276; 

29  t  45-2188502:  48-9107996 

30  :  47  5754157|  51-6226776 

31  ;"50-0026732:  5F42947I13 

32  :  52-5027585!  57-3345028 

33  !  55-0778412;  60-34 12 104 

34  ;  57-7301764  63453 1527 

35  ,  60-4620317  60-6740  i:iO, 

36  !  6F2'759441  700076034 

37  I66-174':22I  ~3'4:'>?'3'"'^5 

38  ,65-1594490;  77-0238949 

39  ,  72-2342324,  30-7249062, 

40  I  75-4012593I  84-5502779: 


8245311  22-7193364 

6975123  24-7417066 

6454123  -26-8150334 

6712293  29-0635622 

7780735  3 1-371 4225  i 

96920 16*33 
2479697]  36 
-617383:-  33 
0326040'  41 
645M032  41 


31174451  47 
0842143  50 
9«758-i9|  53 
9662862,  57 
0349376  61 


3-283351.  64 
701468)  <;8 
2  09  5  ,'72.  72 
3579083  77 

6^22"246.  81' 

5933136  "sfT 

9703359'  96 
4ii:^  1493  101 
0255153^107 


23-6574916 
25-3403602 
r?8rl  )%J334j 
30-5390037 
33-0?>5953.^. 
35719-i5i6' 
38-5052142 
41-1304745 
4'(-501:)9!56 
4r-7270")i}> 

"5iTl34534 
54-6691261 
53-402  jS-i-i 
fi2-3->--7  1 15 
66-4W-?47l 


1639654 
•r,n34  .') 
13520.}* 
4644236 
0303227 


.  95-8363221 

ioi-(;23n_32. 

il07-70')54'51 
,114'0S5()224 
(120-7997735 


NoTZ.  The  preceding  Table  is  formed  thus  :  the  first  year's  t^mnrjit 
isJei^ant!  !  X  1-05-f  f  ^205,  th-rr.-in.djttitr'B  amount;  2-05  X  105 
-|-  1  =3-152'5,  the  third  Year's  amount,  <kc. 

G 
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Case  1 .  When  tt,  /,  and  r  are  given,  to  find  a. 

Bulk.     -Xti  =  a. 

r —  I 

Or,  by  the  TaUe.  Mnlli;>'y  thi;  tabular  amount  of  £1.  annuity  by 
tlie  given  annuity,  ami  the  |)ii>duct  will  be  the  amount  required. 

(17)  What  will  an  annuity  of  jCoO.  per  annum  amount  to 
in  4  years,  at  £5.  per  rr-nl.  per  atiniini  ?* 

(18)  What  will  a  pension  of  X'15.  per  annum,  payable 
yearly,  amount  to  in  5  years,  at  £b.  per  cent,  per  annum  ? 

Ans.  i:218..135..3-27  qrs. 

(19)  If  an  annual  salary  of  £AQ.  be  forborne  6  years,  at 
£\.  per  cent,  per  annum,  what  is  the  amount? 

Ans.  JC26.5..6..4.. 2-2577561 6  qrs. 

(20)  If  an  annuity  of  .£75.,  payable  yearly,  be  omitted  to 
be  paid  for  10  years,  wliat  is  the  amount  at  £5.  per  cent,  per 
annum?  Ans.  X"943..6..l00656rf.-l- 

Case  2.  When  a,  r,  and  t  are  given,  to  find  u. 

Rule.     — x  o  =  u. 

r —  I 

(21)  What  aimuity,  being  forborne  4  years,  w||l  amount  to 
i:215..10..1i.  at  £5.  per  (-eiit.  per  annum?! 

(22)  What  pension,  forborne  5  years,  will  amount  to  JC248.. 
!35-..3-27  qrs.  at  £o.  per  cent,  per  annum  ?  Ans.  JC45. 

(23)  What  saiaiy,  being  omitted  to  be  paid  6  years,  will 
amount  to  X"265..6..4..2-25775616  qrs.  at  £4.  per  cent  per 
.innum?  Ans.  XIO. 

(24)  If  the  payment  of  an  annuity,  being  forborne  10  years, 
i.mount  to  JC943..6..100656J.  at  £o.  per  cent,  per  annum, 
what  is  the  annuity  ?  Ans.  £7d. 

Case  3.  When  u,  a,  and  r  are  given,  to  find  t. 


•  llP2!__lx50=-x(l-21350625— 1)X  1000  — 215-50625  —  i:2 15., 
10..!^.  Am. 

Or,  by  the  Table,  thus  :     4-310125  X  50  —  Je2 15-50625,  M  bslbre. 

:05  X  215-50S25        jOiX  215^0625^  ^  ^  ^^    ^^ 

10:'i*  —  1  -llSSOfiao 
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/^ l\^  which  being  continually  divided  by  f  till 

Bull 1- 1  =  r*,     nothing  remains,  the  number  af  division* 

**  will  be  equal  to  t> 

(25)  In  what  time  will  jC50.  pei"  annum  amount  to  jC215.. 
10. .1^.  at  £5.  per  cent,  per  annum,  for  non-payment?* 

(26)  In  what  time  will  £4d.  per  annum  amount  to  jG248.. 
13.s..3'27  qrs.  allowing  £5.  per  cent,  per  annum  for  forbear- 
ance of  payment  ?  Ans.  5  years. 

(27)  In  what  time  will  je40.  per  annum  amount  to  jG265.. 
6. .4. ,2-25775616  qrs.  at  £4.  per  cent,  per  annum? 

A71S.  6  years. 

(28)  In  what  time  will  jG75.  per  annum  amount  to  je943.. 
6..10-0656rf.  allowing  £5.  per  cent,  per  annum  for  forbearance 
of  payment?  Ans.  10  years. 

Note.  The  examples  relating  to  the  Present  Worth  of  Annuities  at 
Simple  Interest  are  now^  expunged  from  this  work,  because,  heuig  en- 
tirely useless,  except  a.s  a  mere  arithmetical  exercise,  it  is  presumed  that 
the  judicious  teacher  will  prefer  the  substitution  of  other  matter  of  more 
reed  utility  which  is  introduced  to  supply  their  place.  The  Theorem* 
are,  however,  retiiiued  in  a  uote,  page  148,  iu  order  that  the  ingenious 
-•tudent,  who  may  wish  to  calcidate  nny  example  both  ways,  may  have 
■an  oppoituiiity  of  indulging  his  curiosity,  and  of  comparing  the  true  and 
the  false  results.  That  the  principle  of  computing  their  value  by  Sim- 
ple Interest  is  erroneous  and  absurd,  will  be  manifested  by  the  follow- 
ing obsentations : — 

The  present  worth  of  an  annuity  of  £150.,  to  continue  only  40  years, 
calculated  at  £5.  per  cent,  per  annum.  Simple  Interest,  (by  Theorem  1, 
Note,  page  148,)  w^ould  be  £39.50.  But  this  sum,  put  out  at  the  same 
rate,  will  produce  £197.. 10.  annual  interest  (or  £47. .10.  a  year  more 
than  the  proposed  annuity )  /or  ever.  If  computed  on  the  true  principle, 
(by  the  Theorem,  Case  1,  page  149,)  the  present  value  is  £2.373..  17. .3. 

The  pi-esent  value  of  any  perpetual  annuity  (great  or  small)  computed 
at  Simple  Interest,  is  an  unlimited  or  infinite  sum;  but  by  using  Com- 
pound Interest,  we  shall  obtain  a  rational  result.  For  instance,  an  an- 
nuity of  £150.,  to  continue /or  ever,  will,  (by  Ciise  1,  Peqietual  Annui- 
ties, page  152,)  at  £5.  per  cent.,  be  worth  £3000.  purchase ;  which,  it 
'  ia  evident,  is  the  sum  that  will  yield  £150.  annual  interest. — Editor. 


♦  "  ^  ^  ~-  4- 1=  001  X 215-50625  +  1  =  121550625;  which 

50 
being  continuidly  divided  by  105,  the  number  of  divisions  will  be  4, 
the  years  required.  Ans. 
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THE  PRESENT  WORTH  OF  AJ^NUTTIES.* 

A  Table  of  the  present  worth  of  £\.  annuity  for  year*. 


Yr$ 


3  per  Cent. 


09708738 
l-9134ti»7 
2-828fill4 
3-7170984 
4-5797072 


5-4171915 
fi-23028:{0 
7-0196922 
7-788 1089 
8-5302028 

~n-252<i24i 
9-9540040 
10-C34<)o-)3 
11-29H0731 
11-9379:150 


}^  per  Cent. 


0-9fif>183fl 
I-899()943 
2nni()370 
3(>730792 
4- 5 1505-24 
5-:iya5530 
6-1145440 
6-8739556 
7-607686fi 
8-3166054 
9^T5^-iT; 
9-6633344 
10-3027385 
10-9205203 
lJ-5174109 


4  per  Ce.nt.\Aiipe)  < ' 

"0-96r5385[~0M»5.  n 

l-«3'>(»947!     1 -8726077 ,  1-»5')4105 

2-7750!»10i    2-7lf!9643  2-7232481 

3'6298952     3-5f57"'V'  "-r-n; 
4-4518223|    4-3fj  ■ 


12-56110191  J2-0941168I  11-65'22954|  1 1-9"?4O148|10-Rr!7 
13-1661183  12-fi51320fii  12-16566861  11-7n719t'>:n?r 
13-7535129'  131896817!  12-«59-2P';7l  I-i-l." 
14-3237!)89|  13-709837  ll  ni33.'»39:|  12-5" 
14-877 47471  142124033^  13-5003"f;0  13-0:^ 
15-4150240iT4-'6979742i  l4-02.')i59T;|  13-4(' 
15-9369165'  15167124'!!  14-4511150'  13-7«-l  . .  i 
16-443(M)83;  15-6204l04i  14-8563113  141177747 
16-9355420   160583675   15-246.%28'  14-49547S-.' 
17^131476   16-4815145J  15-6-220796!  14-8282(mj  1  4  09; 
Tr8763423i  76^903522!  1 5-9827688;  l5-146i'n?i^  1  }-37^ 
18-3-270314   17-28536441  16-32958541  15-45  I 
18-7«I10!!2   I7-6670I87    16-66300'J'>"  15-7  ! 
19-1834546,  180357669.  U;-9;i3ri43l  160-2 
19-6004414   18-3920453,  17-29-20330|  162!: 


31  120-00042861  l':-73(;-?7'»7'  17-'??".  !'<<:?' 16-5  1  ' 

32  20-3887656' 19-06!i8654   l7-8735-.12i  16-7). 
20-7657919   19-3'>()-203 1    J8-l»7i451   17-0-'  ;  M 
21-13in:!(i;?  i;>-70i)  :84-''  18-4!n:>7i!  l7-2i<ir-j7';16l'.nyo41 
21-487-220-2'200006611j  18-6R4n»'?o|  17- lR10I2«!l«-'^r41»44 

36  !  278^2526'  '.'O  2'»O4O33'Tn-90ri28l"r'"l7-66i^'  '  ^ 

37  I  22-I672355J20-5705354J  19-14957851  17-8"  i 

38  22-4;i24iil7,20G4i037;i,  10  3(;7363a|  '^  ■■ ' 

39  i22-8082I53|2110^49!)«!  19-38448451  ' 

40  123-11477:'ll21-3:''>0723:  lQ-7.V2.7735i 


•  Prnent  Worth  of  Annuitiet  at  SimpU  Interett. 


Theor.  I.      -— -- 


r(«--])4-2 


tr  +  H 


X  tvz=  p.        II.   - 


<r+  I 


{r.{t-l)  +  'i).t 


X2p  =  «. 
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r^.9H«,*m..-,  The  above  table  ia  thus  formed:  je!.-^105  = -9523810,  the 
present  worth  of  the  first  year;  this  -;- 105  =  -9070295,  which,  added 
to  the  first  year's  present  worth,  gives  1-8594105,  the  present  worth  of 
a  years;  then  *9070-295-r-l-05,  and  the  quotieiit  added  to  1-8594105  = 
2*7232481,  the  present  worth  of  3  years,  &c. 

Case  1.  When  tx,  t,  and  r  are  giver,  to  findp,  the  present  worth. 

Bom.    X¥— J)^('--1)=j». 

Or_,  hy  the  Table.  Multiply  the  tabular^  present  worth  for  the  tiitys 
given  by  the  given  anuaity,  and  the  product  will  be  the  present  worth 
required. 

(29)  What  is  the  present  worth  of  an  annuity  of  jC30.,  to 
continue  7  years,  at  £b.  per  cent,  per  annum  1* 

(30)  What  is  the  present  worth  of  a  pension  of  jG40.  per 
annum,  to  continue  8  years,  at  jG5.  per  cent,  per  annum  ? 

Ans.  £25S.. 10. &..3-2&'i  qrs. 
(3|)  What  is  the  present  worth  of  an  annual  salary  of  j£3.$., 
to  continue  7  years,  at  £A.  per  cent,  per  annum  ? 
V,     _  ,   ,   .  .  -  Ans.  £210  . 1. .50 id. 

'» '  (?p)  1^'^^*  ^^  the  yearly  rent  of  £bO.,  to  continue  5  years, 
wpryi  In^eadjr  money,  at  £5.  per  cent,  per  annum  ? 
:.,      ,..„'v„.'        v      .  Arts.  £2\Q..9..5..20Q  qrs. 

Oabe  2.  When  j9,  t,  and  r  are  given,  to  find  t^.  "      ^" 

^    .pr'(r-l)^ 

'""^^y  Jf  an  annuity  be  purchased  for  £173..11..1008(?.,  to 


t :  i      r.*_ 


(2p-{t—l)u).t 

IV.  Put  ~ (-£-  +  i_)  =  ^;  then  V(  —  +m-')—m=t.        ' 

For  Annuitie*  i»  Reversion,  it  is  only  neceesary  to  observe  the  Role* 
for  Reversion<ii-y  Annuities  at  Comjwuud  Interest,  and  to  calculate  (ac- 
cordiu'or  to  the  direcfiona  therein  given)  by  the  Theorems  for  Simple 
Interest. 

30  30 

*  30 —  -7-7:^  =  30 -——-=30— 21-3204  =  8-6796  and  8-6796 

lOo^  1-4071 

il«-  -015*^^173-592  =  :ei73..11..l0-08<i.  A>is. 

Or,  by  the  TabU,^  7863735  X3Q=^£l73- 391^05.  An$, 
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be  continued  7  years,  at  £5.  per  cent,  per  annum,  what  is  the 
annuity  ?* 

(34)  If  je258..10..6..3-264  qrs.  be  paid  down  for  a  salary 
8  years  to  come,  at  £5.  per  cent,  per  annum,  what  is  the 
salary?  Ans.  £40. 

(35)  If  the  present  payment  of  jC210..1..504rf.  be  required 
for  a  pension  for  7  years  to  come,  at  £4.  per  cent,  per  annum, 
what  is  the  pension  ?  Ans.  jC35. 

(36)  If  the  present  worth  of  an  annuity,  5  years  to  come, 
be  JC216..9..5..2-08  qrs.  at  £5.  per  cent,  per  annum,  what  is 
the  annuity  ?  Ans.  jC50. 

Case  3.  When  «,  p,  and  r  are  given,  to  find  t. 

^  which  being  continually  divided  by  r  till 

Rdle.     — -;- =  r*,     nothing  remains,  the  number  of  divition* 

(37)  How  long  may  a  lease  of  jC30.  yearly  rent  be  had  for 
jC173..11..1008<i.,  allowing  £5.  per  cent,  per  annum  to  the 
purchaser  ?t 

(38)  If  jE:258..10..6..3-264  qrs.  is  paid  down  for  a  lease  of 
JC40.  per  annum,  at  £5.  per  cent,  per  annum,  how  long  is  the 
lease  purchased  for?  Ans.  8  years. 

(39)  If  a  house  is  let  upon  lease  for  jC35.  per  annum,  and 
the  lessor  disposes  of  the  lease  for  jC210..1,.5-04£?.,  allowing 
after  ihe  rate  of  £4.  per  cent,  per  annum,  what  term  of  the 
leaae  remains  unexpired  ?  Ans.  7  years. 

(40)  For  what  time  is  a  lease  of  jC50.  per  annum  purchas- 
ed, when  present  payment  is  made  of  jC216..9..5..2-08  qrs., 
at  £5.  per  cent,  per  annum  ?  Atis.  5  years, 

ANNUITIES,  ETC.,  IN  REVERSION. 

To  find  the  present  worth  of  annuities  in  reversion. 

Rur.K  1.  Find  the  present  worth  of  the  annuity,  _/br  the  time  of  itt 
continuance,  as  if  it  were  to  commence  imme<liately,  by  Ca^e  1,  )>age 
149.     Then  find  what  principal  will  amount  to  tlmt  sum  in  the  giveo 


•   173-592  X  1-4071  X   05  -^  -4071  =  12-213  -f-  -4071  —£30.  An*. 
Or,  by  the  Table,  173592  -f-  57863735  =  £30.  Ant. 

t  173-592  +  30  — (ir3-.'>92  X  105^  =  203-592  —  182-2716  =  21-3204; 
and  30-1-21-3204=  1-4071 ;  which  lieine  continually  divided  by  105, 
the  number  of  divisions  will  be  7  :  thereti»re  t  =  7  years.  Ang.  Or,  by 
the  Table.,  173-592  -^  30  =  5-7864  ;  and  referring  to  the  column  of  5  pw 
cent,  we  fiiMl  the  Dumber  5-7863735  agaiiut  7  yoai*. 
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tune  btjore  th«  anmiity  commeiues,  (by  Case  2,  Compoujid  Interett,  page 
143,)  which  will  be  the  present  worth. 

RttE  2;  FJuil  the  present  woith  t»f  a  similar  aiiuuit\'  supposed  to 
eommenec  imntBdiatety,  and  continue  diirinir  the  who^e  period;  and  also 
the  present  worth  of  tlie  same  tUl  the  time  w  hen  the  reversionary  an- 
nuity actually  crmmcnces,  and  the  difference  of  these  two  will  be  the 
present  value  required. 

Note.  When  calculating  by  the  Table,  this  is  the  most  elignil*; 
iaetU>>d. 

JEU;x.E  .3,     Find  the  amovnt  of  the  annuity  at  the  time  of  its  cessation. 

{by  Cuse  1,  page  146,)  and  the  prcscid  worth  of  that  amount  (being 
baud  by  Case  2,  Compound  Jnterest,  page  143)  viill  be.  the  value  re- 
quired. 

■ '  (41)  What  is  the  present  worth  of  a  reversion  of  a  lease  of 
£A0.  per  annum,  to  conliniie  for  6  years,  but.  not  to  commence 
till  the  end  of  2  years,  allowing  £o.  per  cent,  per  annum  to 
the  purchaser?* 

(42)  V.'hat  is  the  present  worth  of  a  reversion  of  a  lease  of 
jC60.  per  annum,  to  continue  7  years,  but  not  to  commence 
till  the  end  of  3  years,  allowing  jG5.  per  cent,  per  annum  to 
the  purchaser?  Aris.  £299..l8..2l6d. 

(43)  A  house  is  let  at  £30.  per  annum  on  a  lease,  of  which 
4  years  are  yet  unexpired,  and  w  hich  the  lessee  is  desirous  of 
renewing  at  the  same  rental,  to  continue  7  years  beyond  the 
term  of  the  present  lease.  What  will  the  lessor  expect  as  a 
bonus  for  such  a  renewal  of  the  lease,  considering  the  house 
to  be  worth  double  the  present  rent,  and  allowing  interest  fbr 
the  money  now  advanced  at  £5.  per  cent,  per  annum  1 

Ar.s.  £142..16..3..M52  qrs. 

To  find  the  annuity  in  reversion  which  a  given  sum  wUl  pur- 
chase. 

RuLK.  Find  the  amount  of  the  given  sum  for  the  time  be/ore  the  an- 
nuity commencei,  by  Case  1,  Compound  Interest,  page  143,  which  will 
be  the  value  of  the  annuity  at  its  commence  meiit. 

Call  this  value  p,  and  then  find  the  annuity  as  in  Case  2,  page  149. 

(44)  What  annuity,  to  be  entered  upon  2  years  hence,  and 


40  40 

10-15139  -^  -05  =  2030278;    then  2030278  -^  105''  =  jei841522  -» 
X184..3..0..2112  qrt.  Ans, 
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tmrn  to  co!»tiiiuo  6  years,  may  be  purchased  for  £184. .3.. 0.. 
u;ir-J.ryr.v.  at  X'5.  per  cent,  per  anriutn  ?* 

(io)  The  picsent  worth  of  a  lease,  taken  in  reversion  for 
7  years,  but  not  to  conuiieiice  till  the  end  of  three  years,  is 
i'"299..18..2-16rf.,  allowinu:  -^5.  per  cent,  per  anituin  to  the 
[Hirchfiser  :   what  is  the  yearly  rent  ?  Ans.  £60. 

(46)  There  is  a  lease  th:tt  has  yet  4  years  to  run,  and  the 
lessee  has  purctiiised  iliu  reversion  of  a  renewefl  lease,  at  the 
i5ai»e  rental  of  £'A0.  per  annum,  for  the  term  of  7  years,  com- 
i:iencinjj  at  the  expirati(m  of  the  present  lease,  for  which  he 
hits  paid 'lown  X'i'12.  \G. . '3. . l-\52  qrs.  What  increase  of  rent 
is  reckoned  on  the  property  accordjiiy  ^o  this  contract,  allow- 
ing j^5,  per  cent,  per  annum  for  preaent  payment?  Aujt.  X'3Q. 

r^RP^TUAl,  ANNUITIES,  OR  FHEKHOLP   ESTATES, 

Case  1.  When  u  and  r  are  given,  to  fnid  p,  the  present  worth, 
■  )i,'.v.f9tri  or  purchase  muftey. 

Rcr.K.     r=P-^ 

r —  1 

(47)  W'liat  is  the  worth  of  a  ireehold  estate  of  £!)0,  yearly 
rent,  allowing  £[i,  per  cent,  per  annum  to-the  h(iypr?;j: 

(48)  What  is  a  real  estate  of  X'I4().  |)er  annum  worth  in 
presont  money,  allowmjor  £.i.  per  cent,  per  annum  to  the  por- 

.  '    Ans.  jCiJ500. 

/  What  must  the  purchaser  }Hv<*  foT  »  freehold  estate  of 
Mt437..10.  yearly  rent,  so  as  to  make  £^.  per  cent,  per  an- 
num by  the  investment  of  his  capital?  Ans.  jET-ioOO. 

Case  2.  When  p  and  r  are  given,  to  find  u. 

(50)  If  a  freehold  estate  is  bon<,'ht  for  jClOOO.,  what  must 

•   ! fl 4- 1. V2^  X  11025  =  2030278;  then 
20  >0-278  X  l-3400f)5fiX0.5  _ 
''~'  ^400!>.''>6  ~ 

2030278  X,4  -f-  (20:i0278  X  3400f).>C)  __  l?:^^ii 

■    '■'M6()^r>r,  """  •3400!>56 

-f  2030278  X  •0.')  =  800  OO(I')  X  -05  =  £40.  Ant. 

r.r,  >,y  the  7V,'-.V,  181-15'!2-f-(G-4fi3212')— 1-8594105)=184-I522-H. 
•;  u()38024=ri:t0.     t..*. 

i  'I'tiL*  rule  U  deduced  from  the  fommlti^  V^'^  ^i9\  for,  ia  Annui- 
t'c-  contiiiuiug  f'>r  e-er,  I  \.-  ijijini/e,  and  the  subtractrve  (Quantity  m 
«^^Hi=o;  therefbiv  tlir  thtiorem  ttiWumcB  the  allx>ve  fi>rm. 
f  50 -i-  05  =  jEIOOO.  Ant. 
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be  the  yeariy  rent,  to  pay  the  purchaser  £5.  per  cent,  per  an- 
num interest  for  his  money  ?* 

(51)  If  an  estate  be  sold  for  jC3500.,  what  is  the  yeaity 
rent,  jJlowing  to  the  purchaser  £4.  per  cent,  per  annum? 

Ans.  JC140. 

(52)  If  a  freehold  estate  is  bought  for  jC12500.,  and  will 
yield  the  purchaser  £3^.  per  cent,  per  annum,  what  is  the 
yearly  rent?  Ans.  £437. .10. 

Case  3.  When  p  and  «  are  given,  to  find  r. 

BuLE. (-  1  =  r. 

p 

(53)  If  an  estate  of  £50.  per  annum  is  bought  for  jClOOO., 
what  is  the  rate  per  cent,  per  annum  ?t 

(54)  If  a  freehold  estate  of  jG140.  per  annum  is  sold  for 
JC3500-,  what  interest  will  it  pay  to  the  purchaser  ? 

Ans.  £4.  per  cent. 

(55)  If  an  estate  in  perpetuity  of  jC437..10.  per  annum  is 
aold  for  jC12500.,  what  interest  will  it  pay  to  the  purchaser  ? 

Ans.  £3^.  per  cent. 

FREEHOLD  ESTATES  IN  REVERSION. 

To  find  the  present  worth  nf  a  freehold  estate  in  reversion. 

BuT.E.  Find  the  value  of  the  estate,  supposing  it  were  to  come  into 
imtaecUcUe  possession,  as  in  Case  1,  pa^e  1.52.  Then  suppose  that  valne 
(p)  to  be  a,  and  find  what  principal  wnll  amount  to  a  in  the  time  to  come, 
previous  to  possession,  by  Case  2,  Compound  Interest,  page  143.  Such 
principal  will  be  the  pre.«eut  value. 

(56)  What  must  be  paid  down  for  the  purchase  of  a  free- 
hold of  £bO.  per  annum,  to  be  entered  upon  4  years  hence, 
allowing  the  purchaser  at  the  rate  of  £b.  per  cent,  per  annum 
for  his  purchase  money  ?| 

(57)  What  must  be  paid  down  for  the  reversion  of  a  real 
estate  of  jG200.  per  annum,  so  as  to  pay  the  purchaser  £4. 
per  cent,  per  annum  for  his  capital,  supposing  2  years  to  elapse 
before  the  estate  comes  into  possession  ? 

Ans.  je4622..15..7..1-76  qrs. 


•  1000X05  =  je50.  Ant. 

50 
t    ^^^  -|-  1  =  1-05  =  £5.  per  cent.  Ans. 

t  50  -;-  05  =  1000 ;  then  1000  —  12155  =  £8227067  »  £892..14..1~ 
}'432  qrt.  An*. 

G2 
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(58)  A  freehold,  producing  jC280.  anmitil  rent,  is  to  bo  dis- 
posed of,  with  a  reserve  of  the  next  3  years'  rent  to  th^  pr^; 
^nt  proprietor.  What  is  it  worth  in  ready  money,  allowing 
i3f .  per  cent,  per  annum  to  the  purchaser  ?  \ 

Ans.  £72i5..l0..9..3-36qrs. 

To  find  the  yearly  rent  of  an  estate  in  reversion,  kavimr  its 
present  value  given. 

Rule.  Find  the  amount  of  tho  griven  present  value  in  the  time  bef-'re 
po$set*ion  :  thus,  pr'-=za.  Then  c<  iiBidcr  that  «tinoui)t  to  be  the  present 
value  {p)  of  the  pcrpt;tual  annuity,  anil  liml  tHe  luinuily  thuu :  ;;  X 
(r— 1)  =  «». 

(59)  What  must  be  the  rent  of  a  freehoM,  property,  to  come 
Snte  possession  4  years  hence,  for  which  JC822..14..1..2-432 
yrj.  is  piiid  down,  allowing  the  purchaser  JC5.  per  ^ent.  per 
tinnum  ?* 

(60)  A  freehold  estate  is  soM  for  £4622. .15. .7. .1-76  qrs.\ 
th6  vender  reserving  to  himself  the  first  two  years'  rent.  Re- 
quired the  annual  value  to  pay  the. purchaser  jC4.  per  cent, 
per  annum  for  his  capital.  Ans  jC200!"^ 

(61)  A  freehold  estate  has  been  purchased  for  X'7215..10.. 
9..3-36  qrs.,  the  possession  of  which  is  not  to  be  given  up  till 
after  the  expiration  of  3  years.  What  must  be  the  annual 
rent  to  pay  the  purchaser  at  the  rate  of  jG'SJ.  per  cent,  per 
annum  ?  Ans.  JC280. 

DISCOUNT,  ON   THE   PRI.MCIPLKS  OF   COMPOUND   INTEREST.f 

Note.  The  following  Tabic-  is  cnuHtnicted  bv  the  continual  diviMion 
of  1  by  the  ratio  (r)  ;  thus  1  —  lO-'i  =  95^3810,'  the  Qrst  y^^'s  present 
worth;  then  -flSaifilO -f- 10.5=r  OOTO^Q.";.  the  s'pcond  year's  present 
worth ;  aud  -9070295  -r  105  =  -seSSarB,  the  thinl,  &c. 


I   •  822V0625  X  1-2155  i=  I000{  theri  IdOO  X  ■65^*=:i65d.  An,. 
■'  f  This  is  merely  a  repetition  of  the  van'ons  cnses  in  Compound   ' 
terest.     For  instance,  to  tiud   tho  present  worth  of  any  debt  due  n 
time  hence,  is  precisely  the  same  operation  us  tin  !  ■■  •  ■■  f ■•■•   priucij-.u 
will  amount  ta  that  sum  iu  the  given  time;  and  ti  i..n  will 

equally  nI*plyt^thft  identity  of  the  other  cases.      I  i  Mrnission, 

therefore,  of  Discount,  (at  Compound  Inleretl,)  arr»iugtMi  Uiuior  ihut  spe- 
cific he;ul,  would  be  uo  detrimeut  to  the  leanier.  It  is,  however,  re- 
tained here,  for  the  sake  of  those  who  may  think  some  repetition  of  the 
•abject  desirable. — Editor. 
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A.  Table  of  Ike  preteni  teorth  of  £\.  due  any  nvmler  of  years  hence, 
*  ^  from  1  to  40. 


TTrs. 

3  per  Cent. 

^\'perCent. 

4  per  Ceni.\4.^per Cent. 

5  per  Cent. 

:      1 

•9708738 

•9661836 

•961.5385 

•95()9378 

•.9523810 

2 

•94^25959 

•9335107 

•9245562 

•91.57299 

■9070295 

81 

.3 

r9l51417 

•9019427 

-33U9963 

•8762966 

•8638376 

■Jl 

;  4 

•8884370 

•87144-22 

•854S042  1 

•83.3.5613 

•8227025 

'   5- 

•8C26083 

•84ir)732 

•821<>271   i 

•8024510 

•7835262 

6 

•8374843 

•8135006 

•7903145  ! 

•76739.57 

•7462154 

7 

•8130015 

•78  59910 

•7599173   j 

-73  i  .^285 

•710G813 

8 

•7804092 

•75:'ti  16 

•730(.902 

■7031351 

•C768394 

a 

•7664167 

•7337310 

.  •7025S67   1 

-6729044 

:6446089 

10 

•7440939 

•70T)lf!3 

-6755641   ' 

•6430'277 

•6139133 

11 

•7224213 

•684:!4.57 

•0495309  ; 

•6161987 

•5846793 

,  - 

12 

•7013799 

•6617333 

•624-5970 

-5896639 

•5568374 

ai 

13 

•6809  J 13 

•6.394041 

•6005741  ' 

•5642716 
•53.99729  - 

-5303214 

14 

•15611178 

•«]7r818 

-.5,-;  47.51   t 

•5050.3^0 

15 

•6418619 

■5968:)06 

-.5552n45 

5167204 

■4310171 

16 

•6231669 

•57(;7()59 

■5330082 

•4944693 

•4581115 

17 

•60501G; 

-.'5572033 

•5133732 

•4731764 

•43629«7 

IS 

•587391^ 

-.5.383611 

•4936281 

•45-23004 

.  4155207 

19- 

•6702360 

. -52015^7 

•4746424 

•433.^018 

•39.57340 

•20 

•.55;567.!i8 

-50-2,565') 

-4^633•;9 

•4H'5-429 

•37  63395 

21 

-&375.493 

■4855709 

:  4388*36 

■39i,737  4 

•3539424 

22 

•521892.5 

•4,;r^i"rir, 

•421:»55! 

■37"70G'» 

■3418499 

23 

•5066918 

-4.-32??5'5 

-40572f:3 

-3  33.50T 

•3=?5.5713 

24 

-4919.337 

-4379  571 

-3.yOI215 

•3^177035 

■3100(;79 

2,5 

•4776056 

•4231470 

-37.5II08 

-3327306 

■29o30-23 

26 

•4636947 

•4638a;7 

■360689;2 

•3  m  40-2  5 

■2812407 

27 

•4501391 

-3950122 

-34631-.;S 

•304r.914 

■267G483 

28 

•4370768 

•331';^  43 

-3334775 

"291:5707 

•2550936 

29 

•4243464 

•3637482 

•3206514 

"2790150 

•24294.13 

30 

•4119868 

•3?62734 

'3033187 

-2670000 

•2313774 

31" 

t    •39.99872 

•3442304 

-2t>64p03 

.  -25.5.5024 

•2203.595 

32 

i    •3833370 

•3325897 

•2850579 

•2444999 

-2098662 

f, 

1    •3770263 

•3213427 

•2740942 

•2039712 

-199&r25 

'    •3660449 

•3l647(!l 

-2635521 

■2233"50 

•1903548 

35 

!    ^3553834 

•2999789 

•2534155 

•2142544 

•1812903 

36 

1  :  -3450324 

•2898337 

(    -2436637 

■2050232" 

•1726.574 

37 

,    •3349829 

•2800316 

-2342968 

•19619.92 

•16443-56 

38 

1     3252262 

•2705G19 

-2252854 

•1G77504 

j    ^1566054 

39 

•31.57536 

•2611125 

•2166206 

•17"»-.55 

1    •1-191180 

40 

•3065568 

•2.525725 

•2082390 

i~  axr 

,.  •14204.57 
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Ca9«  1 .   To  Jind  the  present  worth  of  tmy  stun  due  after  a  cer* 
tain  period. 

RuLK.     The  same  as  in  Case  2,  Compontid  IiUerett,  considering  a  M 

'.'r.<?  debt  whose  present  value  in  requirvd. 

(1)  If  je344..14..9..1-92  qrs.  be  payable  in  7  years'  time, 
•hat  is  the  present  worth,  discount  being  made  at  £5.  per 

.  -at.  per  annum  ?* 

(2)  A  debt  of  j£:409..900992*.,  payable  4  years  hence,  is 
uj{reed  to  be  paid  in  present  money:  what  sum  must  the 
,;  editor  receive,  discounting  at  £4.  per  cent,  per  annum  ? 

A71S.  jL'350. 

Case  2.   To  find  the  debt  whose  present  worth  is  given. 

&UtK>     See  Case  1,  Compound  Inttre»t. 

(3)  If  .£245.  be  received  for  a  debt  payable  7  years  hence, 
iiilowing  £b.  per  cent,  per  annum  to  the  debtor  for  present 
payment,  what  is  the  debt  {\ 

(4)  There  is  a  sum  of  money  due  at  the  expiration  of  4 
years,  but  the  creditor  agrees  to  take  .£350.  in  ready  money, 
allowing  £\.  per  cent,  per  annum  discount.  Wiiat  was  the 
debt?  Anii.  jC409..900992jr. 

Case  3.    When  the  rest  are  given,  to  find  the  time. 
ituL£.     See  Ca^e  4,  Compowid  Interest. 

(5)  A  person  receives  £245.  now  for  a  debt  of  jC344.  14..9.. 
1^>2  grs.,  discounting  at  £5.  per  cent,  per  annum:  in  what 
lime  was  the  debt  payable  ?J 

(6)  There  is  a  debt  of  jC409..900992*,  due  a  certain  time 
hfiice,  but  £4.  per  cent,  per  annum  being  allowed  to  the  debt* 
or  for  the  present  payment  of  X"350.,  it  is  required  to  find  in 
V  hftt  time  the  sura  was  to  be  paid,  Ans.  4  years. 

Case  4.  When  the  rest  are  given,  to  find  the  rate  per  cent. 
HtrtK.     As  in  X-'awe  3,  Compound  Interett. 

(7)  The  present  worth  of  je344..14..9..1-92  qrs.,  payable 


*  844-7395 -M -4071  =  ^54.5.  Ans. 
Or,  by  the  Table,  -7100813  X  344-7395  =r  4545.  An$. 
t  24.^  X  1-4071  =X":j44-73!».')  — JC344..14..9..1-92  qr$.  An*. 
\  344-7395-1-245  —  1-4071  ;  l\w  continual  divi»ion$oi  wYoiahhy  VOi, 
wiii  b©  7  =  the  ii-jiiil>«r  of  ycarti.  Ans, 
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7  years  heoce,  is  JC245.,  at  what  rate  per  cent,  per  annum  is 
discount  allowed  ?* 

(8)  There  is  a  debt  of  jC409..9009925.  payable  in  4  years, 
but  it  is  agreed  to  take  jG350.  present  payment.  Required 
the  rate  of  discount.  Ans.  £4.  per  cent. 


r, 

EQUATION   OF   PAYMENTS   AT   COMPOUND   INTEREST. 

Rule  1.  Find  the  present  worth  of  each  payment  respectively  ;  and 
add  them  together  for  the  whole  present  worth  :  then  the  time  in  which 
that  present  worth  w^ill  amount  to  the  sum  of  the  debts  will  be  the  true 
equated  time  required. 

2.  Find  the  amount  of  each  debt  from  the  time  of  its  becoming  due 
till  the  time  of  the  last  payment,  and  add  the  respective  amounts  and 
the  last  payment  into  one  sum.  Thfu  find  the  time  m  vv'liich  the  sum 
of  the  debts  would  amount  to  that  sum  of  the  amounts :  subtract  thit 
from  the  time  of  the  last  payment,  and  the  difference  will  be  the  true 
equated  time. 

(1)  Required  the  true  equated  time  for  the  payment  of  a 
debt  of  jC400.  of  which  jC320.  is  now  due,  and  the  rest  at  the 
end  of  5  years;  reckoning  compound  interest  at  the  rate  of 
£5.  per  cent  per  aimum.  Ans.  -90714  years. 

(2)  If  jCIOO.  will  become  due  one  year  hence,  and  jG104. 
three  years  hence,  what  is  the  true  equated  time  for  payment 
of  the  whole,  allowing  compound  interest  at  jC4.  per  cent,  per 
annum  ?  Ans.  2  years. 

(3)  If  a  person  will  have  to  receive  jC200.  at  the  end  of  3 
years,  and  £80.  more  at  the  end  of  5  years,  in  what  time 
ought  he  to  receive  the  whole  at  one  payment,  allowing  £5. 
per  cent,  per  annum,  compound  interest  ? 

Aris.  3-5518  years. 


DUODECIMALS 

Are  so  named  from  the  integer  of  each  denomination  contain- 
ing twelve  of  the  next  inferior.  They  are  in  general  use 
among  artificers  for  computing  the  quantities  of  their  materials 
and  labour ;  both  in  Superficial  and  Solid  Measure.^ 

*  344-739.5-^245=  1-4071;  and  V  1"4071  =  1-05;  which  gives  £5. 
per  cent.  Ant. 

t  For  a  clear  and  intelligible  explanation  of  the  different  Meaturet 
MO  tbe  Tables,  page  24,  <&c. 
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12  inches    ('   \  make  1  foot. 

12  seconds  ("  )  1  inch,  or  prime. 

12  thirds     ('")  1  second,  &c. 


(3 
(4 
(5 
(6 
(7 
(8 
(9 
(10 

(H 
(12 
(13 
(14 
(15 
(16 

?' 
18 


Muh. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 
Mult. 


8 

9 

8 

7 

4 

7 

10 

75 

97 

57 

75 

87 

179 

259 

257 

311 

321 


by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 


3 
4 
7 
3 
5 
3 
3 
7 
9 
8 
9 

17 
35 
38 
48 
39 
36 
9 


fi- 


To  multiply  duodecimaUy'. 

Rule  1.  Under  the  multiplicand  write  the  correBponding  terras  of  the 
ipultiplier. 

2.  Multiply  by  the  feet  in  tho  multiplier,  observing  to  carry  one  for 
every  twelve,  from  each  lovrer  denomination  to  the  next  superior. 

3.  In  the  same  maimer  multiply  by  the  inches  in  the  multiplier,  set- 
ting the  result  from  each  tenn  one  place  farther  to  the  right. 

4.  Proceed  in  like  mamier  with  the  remaining  dcnomiuationB,  and  thb 
sum  of  the  products  will  he  the  total  product.  '• 

Note  1.  Length  and  breadtli  iiniltiplie<l  to(;etlier  produce  the  area 
of  a  ivperjirics ;  and  tliis  multiplied  oy  the  thickness,  produces  the 
tolid  content  of  a  body. 

2.  It  is  generally  more  eligible  to  take  aliquot  parts  out  of  the  multi- 
plicand  for  the  inches.  Sec,  in  the  multiplier. 

7  9   by  3  6 

7 

6 

5 

9 
10 

5 

8 

8 

9 

5 

7 

8 

10 

11 

11 

(,17)  Mult.  311  4  7  by  36  7 

(18)  Mult.  321  7  3  by  9  3 


Ans 


a. 
a. 
a. 
a. 
a. 


a. 
a. 

a. 


38 

72 

27 

43 

17 

25 

79 

730 

854 

543 

1331 

3117 

6960 

12677 

10288 

11102 

;298^ 


6 

6 

7 

1 

6 

8 

11 

7 

7 

9 

11 

10 

10 

6 

6 

2 

2 


11 
0 
5 
6 

10 
6 
0 
8 
0 
9 

a 

4 

6 

10 

3 

i 


4. 


6. 


ft.  in. 
•7     9 

3     0 
'!W     3 

3  10 

6" 

27     1 

6 

in.  Othervyiie, 
3 


23 
3 


Proof  by  Deeim44»,  riKKlr.j 
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Glazing,  J^asons'  flat  work,  vid  80H)q  Rarjs  (^  Joiners* 
work,  are  computed  at  so  much  per  square  foot.' 

Paintcrs\  Plasterers',  Pavers\  and  some  descriptions  of 
Joiners'  work,  are  estimated  by  the  square  yard. 

Roofs,  FLors,  Partitions,  c^-r.,  by  the  square  of  100  feet. 

BricMayers'  work  by  the  square  rod,  containing  212\  feet, 

(19)  A  certain  house  has  3  tiers  of  windows,  3  in  a  tier, 
the  height  of  the  first  tier  being  7  feet  10  inches,  the  secv^ud 
6  feet  8  inches,  and  the  third  5  feet  4  inches,  and  the  breadth 
of  each  window  is  3  feet  11  inches.  What  wiU  the  glazing 
cost  at  \Ad.  per  square  foot  ?* 

(20)  What  is  the  price  of  8  squares  of  glass,  each  measur- 
ing 4  feet  10  inches  long,  and  2  feet  11  inches  broad,  at  A\d. 
per  square  foot?  Ans.  jG1..18..9. 

(21)  What  is  the  value  of  8  squares,  each  measuring  3  feet 
by  1  foot  6  inches,  at  l^d.  per  square  foot  ?     Ans.  jC1..3..3. 

(22)  What  is  the  price  of  a  marble  slab  5  feel  7  inches 
long  and  I  foot  10  inches  broad,  at  6*.  per  square  foot?  •,    .,, 

Ans.  je3..1..5. 

(23)  W'hat  will  be  the  expense  of  ceiling  a  room  the  length 
of  which  is  74  feet  9  inches,  and  the  width  1 1  feet  6  inches, 
at  3*.  \Q\d.  per  square  yard?  Ans.  jC18..10..1. 

(24)  What  will  ihe  paving  of  a  court-yard  cost  at  A^d.  per 
square  yard,  the  length  being  58  feet  6  inches,  and  the  breadth 
54  feet  9  inches  ?  Ans.  jC7..0..10. 

(25)  The  circuit  of  a  room  is  97  feet  8  inches,  and  the 
height  9  feet  10  inches  :  what  is  the  charge  for  painting  it,  at 
25.  8|<i.  per  square  yard  ?  An*.  jC14..11..2. 

(26)  What  is  the  expense  of  a  piece  of  wainscot  8  feet  3 
inches  long  and  6  feet  6  inches  broad,  at  6^.  l\d.  per  square 
yard?  Ans".  £:i..l9..5. 


ft.  in. 

in.          ft.  in. 

*  7  10 

6=i    19   10 

6     8 

11 

5    4 

in.       213     2 

19  10  the  whole  height. 

3  =  i       9   11 

3  11 

4   11 

6" 

3 

1=2V233     0 

6  at  \U. 

11     9  the  whole  breadth. 

2  =  ^£11   13 

0    the  value  at  1«. 

1   18 

10    the  value  at  2d. 

value  of  6"  =  0     0 

Oi 

£13  11 

lOi  Atu. 
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(27)  What  will  the  paving  of  a  court-ymrJ  cost  a(  3s.  2d. 
per  square  yard,  the  length  being  27  feet  10  inches,  and  the 
breadth  14  feet  9  inches?  Ans.  £7. A. .5. 

(28)  A  certain  court-yard  is  42  feet  9  inches  in  front,  and 
68  feet  6  inches  long ;  a  causeway  the  whole  length,  and  5 
feet  6  inches  broad,  is  laid  with  Purbeck  stone,  at  3*.  6d.  per 
square  yard,  and  the  rest  is  paved  with  pebbles,  at  3*.  per 
square  yard.     What  is  the  expense  ?        Ans.  £49. .17.0^. 

(29)  What  will  the  plastering  of  a  ceiling  cost  at  lOd.  per 
square  yard,  supposing  the  length  21-  feet  8  inches,  and  the 
breadth  14  feet  10  inches?  Ans.  jC1..9..9. 

(30)  What  will  the  wainscoting  of  a  room  cost  at  6s.  per 
square  yard,  supposing  the  height  of  the  room  (including  the 
cornice  and  moulding)  is  12  feet  6  inches,  and  the  compass  83 
feet  8  inches  ;  the  three  window  shutters  each  7  feet  8  inches 
by  3  feet  6  inches,  and  the  door  7  feet  by  3  feet  6  inches  ? 
The  shutters  and  door  being  worked  on  both  sides,  are  reck- 
oned work  and  half-work.  Ans.  jC36..12..2J. 

(31)  In  a  piece  of  partitioning  173  feet  10  inches  long,  and 
10  feet  7  inches  in  height,  how  many  squares  ? 

Atis.  18  squares.  39  feet,  8'  10". 

(32)  A  house  of  three  stories,  besides  the  ground  floor, 
measuring  20  feet  8  inches  by  16  feet  9  inches,  is  to  be  floored 
at  jC6..10.  per  square  :  there  are  7  fire-places,  two  of  which 
measure  6  feet  by  4  feet  6  inches  each,  two  others  6  feet  by 
5  feet  4  inches  each,  two  others  5  feet  8  inches  by  4  feet  8 
inches  each,  and  the  seventh  5  feet  2  inches  by  4  feet,  and 
the  well-hole  for  the  stairs  is  10  feet  6  inches  by  8  feet  9 
inches.     What  will  the  whole  amount  to  ? 

Ans.  je53..13..3f 

(33)  If  a  house  measures  within  the  walls  52  feet  8  inches 
in  length,  and  30  feet  6  inches  in  breadth,  the  roof  being  of  a 
true  pitch,  what  will  it  cost  roofing  at  10*.  6d.  per  square  ? 

Ans.  £l2..l2..1li. 

NoTc.  A  roof  is  said  to  he  of  a  true  pifrh  whrn  the  raftrra  are  j  of 
the  breiidth  of  the  building.  In  this  ctisf,  theret'f)re,  the  breiidth  must 
be  accounte<^l  equal  to  the  breadth  and  }i!ilf-bre;ulth  of  the  building. 

(34)  What  will  the  tiling  of  a  bam  cost  at  25*.  6d,  per 
square,  the  length  being  43  feet  10  inches,  and  the  breadth 
27  feet  5  inches  on  the  flat,  the  eave-boards  projecting  16 
inches  on  each  side  ?  Ans.  JC24..9..5}. 

NoTK.     Bricklayors  compute  their  work  at  thf  rnt«  of  a  brick  and 
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«  half  tnick ;  therefore,  if  the  thickness  of  a  •wT.ll  is  more  or  leas,  it 
must  be  reduced  to  the  standard  thickiiess  by  inultipiyiiig  the  area  of 
the  wall  by  the  number  of  half  bricks  hi  the  thickness,  and  dividing 
the  product  by  3. 

*(35)  If  the  area  of  a  wall  is  4085  feet,  and  the  thickness 
two  bricks  and  a  half,  how  many  rods  does  it  contain  of  the 
stdndariV-tlnckness?,.  Ans.  25  ruds,Q  feet. 

(36)  If  a  garden  wall  is  254  feet  in  compass,  12  feet  7 
inches  high,  and  3  bricks  thick,  how  many  rods  does  it  con- 
tain ?  Ans,  22  rods,  \2&  feet. 

(37)  How  many  rods  are  there  in  a  wall  62^  feet  long,  14 
feet  8  inches  high,  and  2^  bricks  thick  ? 

Ans.  5  rods,  167 feet. 

(38)  The  end  wall  of  a  house  is  28  feet  10  inches  in 
length;  the  height  of  the  roof  from  the  ground  is  55  ieet  8 
inches ;  and  the  gable  (or  triangular  part  at  the  top)  rises  42 
courses  of  bricks,  reckoning  4  courses  to  a  foot.  The  wall 
to  the  height  of  20  feet  is  21  bricks  thick,  20  feet  more,  2 
bricks  thick,  and  the  remaining  part  a  brick  and  a  hall  thick ; 
and  the  gable  is  1  brick  thick.  What  is  the  charge  for  the 
whole  wall,  at  £5. .16.  per  rod  ?  Am.  je48..13..5|. 

To  niukiply  several  figures  by  several,  and  obtain  the  product  in  one  line  only. 

Rutir.  Multiply  the  units  of  the  multiplicand  by  the  units  of  the 
multiplier,  set  down  the  units  of  the  prtjduct,  and  caiTy  the  tens  ;  next 
multiply  the  tens  in  the  multiplicand  by  the  units  of  the  multi})lier,  to 
which  add  the  proiluct  of  the  liiiits  of  the  mult'nilicaud  multiplied  by 
the  tens  ia  the  multiplier,  aiid  the  tena  carried ;  then  multiply  the 
himdreds  in  the -multiplicand  by  the  units  of  the  multiplied,  adding  the 
product  of  the  tens  iii  tho  niuftiplicuud  multiplied  by  the  tens  in  the 
multiplier,  and  the  units  of  the  mulliplicund  by  the  hundreds  in  the 
multiplier:  :md  so  proceed  till  you  have  multiplied  the  multiplicaiul  all 
through,  by  every  figure  in  ttie  multiplier. 

Multiply     ,     .     35234  '^^ 

by     .^^ 02-124  ■    ••• 

Product  1847107216 

EXPLANATION. 

First,  4  X  4=  16,  that  is  6  and  c;ury  1.  Secondly,  (3  X  4) +  (4  X  2) 
and  1  that  is  can-ied=;91,  set  down  1  and  cpx;-v  2.  Thirdlj',  (2  X  4) 
.  +  (3  X  2)  +  (4  X  4)  -f  2  carried  =  32  ;  that  is,  2  and  carry  3.  Fourth- 
ly, (5  X  4)  -j-  (2  X  2)  -I- (3  X  4)  -f  (4  X  2)  -f  3  carried  =  47  ;  set  down  7 
and  carry  4.  Fifthly,  (3  X  4)  +  (5  X  2)  -f  (2  X  4)  -j-  (3  X  2)  -f  (4  X  .») 
-j-  4  can-ied  =  GO ;  set  down  0  aiA  carry  6.  Sixthly,  (3X2)4-  (5  X  4) 
-f  (2  X  2}  +'(^3  >?  5)  -J-  6  carried  =  51 ;  set  do\va  1  and  cany  5.' '  Sev 
I__J___ _ . '-;'"^- 

*  In  this  and  the  three  folio  vving  examples  the  rod  is  coniid&ed 
=  272  feet. 
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euthly,  (3  X  4)  +  (5  X  2)  +  (2  X  5)  +  5  carried  =  37 ;  Bet  down  7  and 
cany  3.  Eij^lithly,  (3  X  2)  +  (5  X  T))  -f  3  can-ifd  =  34  ;  set  down  4  and 
cany  3.  Lastly,  3X04-3  canied  ^=  18 ;  set  down  18,  and  the  work  u 
finished. 


MENSURATION  OF  SUPERFICIES. 


GEOMETRICAL  DEFINITIONS. 

Geometry  is  the  science  which  investigates  the  nature  and 
properties  of  lines,  angles,  surfaces,  and  solid  bodies. 

A  point  has  no  parts  or  magnitude. 

A  Line  has  length  only,  without  breadth  or  thickness. 

A  line  drawn  wholly  in  the  same  direc- 

tion,  or  the  shortest  distance  between  two 
points,  is  a  right  or  straight  line.  That 
which  continually  changes  its  direction  is 
a  curve. 

Parallel  lines  preserve  the  same  distance 
from  each  other  throughout  ;  and  therefore 
would  never  meet,  though  infinitely  pro- 
duced. 


/£ 


An  angle  is  the  degree  of  inclination  of 
two  lines,  or  the  opening  between  them 
when  they  meet  in  a  point ;  which  is  call- 
ed the  angular  point. 

When  a  line  meeting  another  inclines 
not  either  way,  but  makes  equal  angles  on 
each  side,  those  are  called  right  angles  ; 
and  the  lines  are  pcrpendimlar  to  each 
other.  Thus  the  angle  ADC  =-  the  angle 
BDC*  X 

An  oblique  angle  is  either  acute  or  obtuse.  An  acute  angle 
is  less  than  a  right  angle,  as  BDE  ;  and  an  obtuse  afigle, 
greater  than  a  right  angle,  as  ADE. 

*  When  more  than  two  lines  meet,  forming  several  angles  at  the  same 
point,  it  is  nucensiuy  to  dcsipnat«»  each  angle  by  thi-ee  letters,  placing 
that  wliich  in  at  the  an^'iilnr  ]>oiiit  in  the  middle.  Thus,  the  angle 
)>r)C  is  that  formed  by  the  lines  BD  and  CD. 


ISSISTANT.]  MEXSURATIOM  OF  8VPERFICIES.  J  63 

A  superficies  or  surface  is  a  space  contained  within  lines, 
ind  has  two  dimensions,  length  and  breadth. 

A  solid  is  a  space  or  body  bounded  by  surfaces,  and  has 
hree  dimensions,  length,  breadth,  and  thickness. 

A  triangle  is  a  superficies  bounded  by  three  lines.  A 
fuadrangle,  or  quadrilateral,  is  bounded  by  four  lines. 

A  right-angled  triangle  has  one  right  angle,  (Fig.  page  1 16,) 
in  obtuse-angled  triangle  has'  one  obtuse  angle,  and  an  acute- 
mgled  triangle  has  all  its  angles  acute. 

An  equilateral  triangle  has  the  three  sides  (and  consequently 
he  three  angles)  all  equal  to  each  other. 

An  isosceles  triangle  has  two  equal  sides. 

A  scalene  triangle  has  all  the  three  sides  unequal. 

A  parallelogram  is  a  quadrangle  having  the  opposite  sides 
squal  and  parallel."  When  the  angles  are  right  ones,  it  is 
;alled  a  rectangle^  And  a  rectangle  having  all  its  sides  equal 
s  a  square.* 

A  rhombus  has  all  its  sides  equal,  but  oblique  angles.^ 

A  rhomboid  has  oblique  angles,  and  only  its  apposite  sides 
qual. 

All  other  quadrilaterals  are  trapeziums ;'  but  a  trapezium 
hat  has  two  sides  parallel  is  called  a  trapezoid. 

The  base'  of  a  figure  is  the  side  on  which  it  is  supposed  to 
tand ;  and  a  line  drawn  from  the  vertex,  or  opposite  angle, 
•erpendicular  to  the  base,  is  the  altitude^  or  perpendicular 
leight. 

Right-lined  plane  figures  of  more  than  four  sides  are  called 
olygons.  A  polygon  of  five  sides  (or  angles)  is  a  pentagon, 
ne  of  six  a  hexagon,  &c.      Vide  Table,  page  166. 

A  circle^  is  a  plane  figure,  contained  under  one  curve  line, 
ailed  the  circumference,  which  is  in  every  part  equidistant 
rom  the  centre,  or  middle  point  within  it.  The  circle  con- 
lins  more  space  than  any  other  plane  figure  of  equal  compass. 

A  straight  line  passing  through  the  centre,  and  meeting 
le  circumference  in  two  opposite  points,  is  called  the  di- 
meter ;^  and  half  the  diameter,  or  the  distance  from  the 
entre  to  the  circumference,  is  the  radius} 

An  arc  of  a  circle  is  any  portion  of  the  circumference.' 


•  Figs.  1,  2,  and  3.     •>  Fig.  2.     '  Fig.  1.     <»  Fig.  3.     •  Fig.  5. 

'The  line  AB,  Figs.  3  and  4,  is  the  base,  aiid  CD  the  altitude. 

»  Fig.  7.    k  The  line  AB,  Fig.  7.     '  AC  or  BC.     *  AD  or  ADB,  Fig.  8.         — 
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•'A  chord  is  a  right  line  joining  the  extretrtes  of  an  arc' 

The  versed  sine  is  part  of  the  diameter  cut  off  by  tl 
chord,'" 

A  segment  is  a  space  contained  between  an  arc  and  i 
chord."  A' semicircle  is  a  segment,  the  chord  of  which  is  tl 
diameter. 

•  A  sector  is  bounded  b^  kh  krc  and  two  radii.'  When  tl 
two  radii  are  at  right  angles  it  is  a  quadrant,  or  fourth  part  i 
the  circle. 

The  circumference  of  every  circle  is  supposed  to  be  di\ 
ded  into  3(30  equnl  parts,  called  degrees  ;  and  each  degree  in 
60  equal  parts,  called  minutes,  &c. 

The  me!\sure  of  an  angle  is  determined  hy  the  number  i 
degrees  in  the  arc  of  a  circle  contained  between  the  two  (in 
forming  the  angle,  described  roimd  the  angular  point  as 
centre.  'I'hus  the  angle  ACB  (Fig.  8.)  is  an  angle  of  so  niai 
degrees  as  are  contained  in  the  arc  AB.  Hence,  a  right  ang 
contains  90  degrees. 

An  ellipse  (or  regular  oval)  is  a  plane  fi<;ure  bounded  by 
curve  called  the  circumference,  returning  into  itself,  and  A 
■fecribed  from  two  points,  called  the  fori  or  focuses,  in  tl 
transverse  (or  longest)  diameter.  The  shortest  diameter,  whii 
intersects  tho  tran'sverse  at  right  angles,  is  called  the  conj 
gate.     Tile  diameters  are  also  called  axesf 

»iv:nsur\tion. 

Problem  1.      Tofnd  the  area  of  a  Parallelogram,  whither  it 
'^^'d'Square,  ah  oblong  Rectangle,  a  Rhomijus,  or  a  Rhomboid 

Rule.  Multiply  thi?; 
leugth  by  the  altitude  or 
|)<Mppiidicular  breadth : 
the  product  will  be  the 
•tt-ca.  X  B 

(1)  The  base  of  the  largest  Egyptian 
pyramid  is  a  square,  whose  side  is  693 
feet.  Upon  how  many  acres  of  ground 
does  it  stand  ?  ,  ,'-</!■• 

(2)  Required  the  area  of'a  rectangu- 
lar board,  whose  length  is  12^  feet,  and 
breadth  9  inches. 

(3)  What   quantity   of  land   doe*   a 


D 

C 

Fi? 

2. 

i 

A 

eitjt 

1'|1C» 

_JiJ 

1  AB  or  AD,  Fig.  8.      »  DE.      »  ,UJJDA.      "Fig.  9.      p  Fig.  10 
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lombus  contain,  the  base  of  which  is  1490,  and  the  perpen- 
ieular .breadth  1280  links? 

'roblem  2.    To  find  the  area  of  a  Triangle. 

Rcr.E.  Mnltiply  llie  base  by  the  alutude. 
ad  half  the  product  will  be  the  area. 

(1)  Required  the  number  of  square 
ards  in  a  triangle,  whose  base  is  49 
3et,  and  height  25^  feet. 

(2)  What  is  the  area  of  the  gable 
fa  house,  the  base  or  distance  between 
he  eaves  being  22  feet  5  inches,  and 
he  perpendicular  from  the  ridge  to  the 
niddle  of  the  base,  9  feet  4  inches  ? 

- 1: 

Rule  2.     When  the  three  sides  only  are  given. — From  half  the  sum 

>f  the  sides  subtract  each  side  severally :  multiply  the  half  sum  and  the 

hree  remainders  continually  together;    and  the  square  root  of  their 

)roduct  wiU  be  the  area. 

(3)  The  three  sides  of  a  triangular  fish-pond  are  140,  336, 
md  415  yards  respectively.  What  is  the  value  of  the  land 
vhich  it  occupies,  at  jC225.  per  acre  ? 

Problem  3.  To  find  the  area  of  a 
Trapezium,  or  a  Trapezoid. 

Rule.  Divide  the  trapeziwn  into 
wo  triangles  by  a  diagonal:  multiply 
he  diagonal  by  the  sum  of  the  two 
>erpendicu]ars  falling  upon  it ;  and 
lalf  the  product  ■will  be  the  area. 


D 


\ 

\       \ 

E 

\   \ 

'4 

^^     .     DE  +  BFXAC 

That  18,  — r =  the  area. 

For  a  trapezmd.  Multiply  the  sum  of  the  two  parallel  sides  by  the 
)erpeiidittilar  distance  between  them ;  and  half  the  product  will  be 
he  area. 

(1)  How  many  square  yards  of  paving  are  in  the  trapezi- 
im,  whose  diagonal  is  65  feet,  and  the  perpendiculars  28  and 
J3|  feet  ?        . 

(2y  Find  the  area  of  a  trapezium  whose  south  side  is  2740 
inks,  enst  side  3575^  west  side  4105,  and  north  side  3755 
inks  ;  and  the  diagonal  from  the  south-west  to  the  north-east 
iiigle  4835  links. 
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(3)  Required  the  area  of  a  trapezoid  whose  parallel  side; 
are  20^  feet  and  12^  feet  respectively  ;  the  perpendicular  dis 
tance  being  lOJ  feet? 

(4)  How  many  square  feet  are  in  a  board,  whose  length  i) 
12^  feet,  and  the  breadths  of  the  two  ends  15  inches  and  1 
inches  respectively  ? 

Problem  4.   To  find  the  area  of  an  Irregular  Figure. 

Rule.  EHvide  it  by  drawing  dla^onalfi  into  trapeziums  and  trianglea 
Find  the  area  of  each,  and  their  sum  will  be  the  area  «f  the  whole. 

1 .  Required  the  content  of  the 
irregular  figure  abcdefoa,  in 
which  are  given  the  following 
diagonals  and  perpendiculars : 
namely,  ac  =  55 

FD=  5-2 

oc  =  4-4 
Gm=  1-3 

Bn=  1-8 

GO=  1-2 

Ep  =  0-8 

Dq=2-3 

Problem  5.    To  find  the  area  of  a  Regular  Polygon. 

Rdlk  1.  Multiply  the  perimeter  (or  sum  of  the  Bides)  by  the  perpeii 
"licular  drawn  fmm  the  centre  to  one  of  the  sides;  and  half  the  pnj 
duct  will  be  the  ai-ea.  I 

RcLE  2.  Multi)>ly  the  square  of  the  side  by  the  corresponding  tal 
ular  area,  or  multiplier  opposite  to  the  name  in  the  following  tabU 
and  the  product  will  be  the  area. 


Mtdet. 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Name*  of  Polygons. 


Trigon,  or  Equilateral  Triangle 

Tetragon,  or  square  

Pentagon  

Hexagon  

Heptagon 

Octagon   

Nonngon   

Decagon   

Undecagon   

Duodecagon  


Arfa*,  or 
Multipliers. 


0-4330127 
1  0000000 
1-7204774 
2-5980762 
3-6339124 
4-8284271 
61818242 
7-6942088 
9-3656399 
11-1961524 
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(1)  Required  the  area  of  a  regular  pentagon  whose  side  is 
25  feet. 

(2)  Required  the  area  of  an  octagon  whose  si4e  is  20  feet. 

Problem  6.   To  find  the  diameter  or  ^raimference  of  a  Circle^ 
the  one  from  the  other*  t.-!  luwib 

Fig.  7. 
Hulk.    .A«      7  :         22t  i 

or,  as  113  :        355t  f  :  :  the  diameter  :  the         /  \ 

or,  as       1  :  3-1416$  >  a| C — ,-Jfi 

circumference ;  aiid  reversing  the  terms  •will  find  the 
diameter. 

(1)  Required  the  circumference  of  a  circle  whose  diameter 
is  12. li 


*  To  find  the  proportion  which  the  circumference  bears  to  the  diame- 
ter, and  thence  to  find  the  ai-ea  of  a  circle,  Ls  a  problem  that  h:i.s  engaged 
the  anxious  attentiim  of  mathematician?  of  all  ages.  It  is  now  general 
l_y  considered  irapu.s5ible  Ut  determine  it  exactly;  but  ^~arioas  approxi- 
mations have  been  found,  .some  of  which  have  been  carried  to  so  great 
a  degree  of  accJirncy,  that  in  a  cii-cle  as  immense  in  magnitude  as  the 
orbit  of  the  planet  Saturn,  the  diameter  of  vvliioh  is  about  1.58  million^ 
of  miles,  we  are  euableil  to  express  the  circuinference  (the  diameter  be- 
ing given)  so  nearly  approximating  to  the  truth,  as  not  to  devijite  from 
it  so  much  as  the  breadth  of  <t  single  hair.  The  three  appitjximations 
in  the  Rule  ai-e  those  in  general  use. 

t  This  is  the  ratio  assigned  by  Archimedes,  a  celebrated  philosopher 
of  Syracuse,  who  flourished  about  two  centuries  before  the  Christian 
era.  It  answers  the  purpose  sufficiently  well  when  particular  accuracy 
is  not  required. 

t  This  was  discovered  by  Metius,  a  Dutchman,  alwut  two  centuries 
■ince.  It  is  a  very  good  approximation,  agreeing  with  the  truth  to  the 
sixth  figure. 

$  This  is  an  abridgment  of  the  celebrated  Van  Cenlen's  proportion, 
■who  was  nearly  contemporar)'  with  Metius.  By  a  patient  and  most 
laborious  investigation,  he  determined  it  truly  to  36  places  of  figures, 
(3- 14 1.598,  <fec.)  But  it  has  been  since  extended  to  considerably  more 
than  100  places.  This  proportion  is  extremely  convenient,  from  the 
circumstance  of  the  first  term  being  uniti/ ;  which  saves  the  labour  of 
division,  in  finding  the  circumference  of  any  other  circle  whose  diame- 
ter is  given.  It  is  not  quite  so  accurate  as  the  preceding, 
oo  V  lo  OB4 

I  As  7  :  22  :  :   12  :         ^        =  ,^1- =  37 -7 14-28.5 

_,,,£,  I  the  circnmfer- 

or,  as  113  :  355  :  :  12  :  -    "         ^^  =  37-699115  f     «»ce. 

©r,  as  1  :  3  1416  :  :   IS  :  314ie  X  12^376992 
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(2)  Wl 

(3)  WI 


What  is  the  circuiuleroace  wheu  the  diameter  is  45  ? 
"hal  is  the  diameter  of  a  column  whose  circuiuieicnce 
is  9  feet  6  inchtis  ?  '  ,     ,    . 

(4)  If  the  circumference  of  a  great  circle  of  the  earth  (as 
the  equator)  were  exactly  25000  noiles,  what  woukl  be  the 
diameter  ? 

Problem  7.    To  find  the  area  of  a  Circle. 

Rule  1.  The  urea  ii«  equal  to  a  fuiirili  pari  of  the  product  of  the  cir- 
CQinfereuce  into  the  diameter,  or  the  product  of  half  the  circiiniferenco 
into  half  the  diameter.  ,t 

1  V  ^'  1  ill fi 

Therefore,  when  the  diameter  is  1,  the  area  = =  "7854  ; 

4 
whence  we  have 

Rule  2.  Multiply  the  square  of  the  diameter  by  -7854,  and  the  pro- 
duct will  be  the  area. 

RuLK  3.  Multiply  the  square  of  the  circumference  by  '07958  for  the 
area. 

(1)  Required  the  area  of  the  circle  proposed  in  Example  1, 
Problem  6.* 

(2)  Find  the  area  of  the  circle  proposed  in  Example  2, 
Problem  6. 

(3)  What  is  the  area  of  the  end  of  a  roller  whose  diameter 
is  2  feet  3  inches  ? 

(4)  Required  th{!  area  when  the  circumference  is  9\  feet. 

Problem  8.    To  find  the  side  of  a  square  inscribed  in  a  circle. 

Rule.  Multiply  the  radius  by  1-4142,  (that  is,  by  V'S,)  or  multiply 
the  dianteter  by  -7071.1 

(1)  Find  the  side  of  the  square  inscribed  in  the  circle 
whose  diameter  is  12. 

(2)  What  is  the  side  of  the  square  inscribed  in  a  circle 
whose  diameter  is  6  feet  5  inches  ? 


^„    o,  o»t>..  X  1-  _  3y.fi99g  X  3  =:  1130976  > 

"ii  4  Sthe  area. 

or,  122  X  .7354  a=  12  X  12  X  •7n54  =  1130976  ) 

f  The  following  Rnles  exhibit  ih»»  principal  relations  batweea  th» 
circle  and  its  equal  S'l'ia''?.  or  iuBcribea  square. 


1.  The  dirimeter     Xff8629fi')  i       .,  ^  „;n       -  „„  „„  ,  -„„-,-' 
A    1.U  r       C^fjnnr.tn  /=  th«  sidc  ot  BH  equAl  square. 

2.  The  circnmfor.   x-^820S>'t8  )  ^         ^ 

7071068) 

•n2r>07i!  y 

-6366197  ) 


3.  The  diameter     X  7071068 

4.  Th'"  cirru»nfH.r.   >'n2.'>07i!  >«-■  Uie  side  of  the  inscribed  sqaare. 

5.  The  area........   X- 
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Problem  9.     To  find  the  length  of  a  Circular  Arc. 

"     RcLE  1.  From  8  times  the     Fig.  8.  d 

chord  of  half  the  arc  subtract 

the  chord  of  tlie  whole  arc, 

and  J  of  the  difierencie  will 

be    the    length  of  the  arc^ 

%tarly. 

that  is  AD  X  8  —  AB  H- 
3  =  arcADB. 

NoTBi  Half  the  chord  of  the  wholb  arc,  the  chord  of  half  the  93rii 
and  the  versed  sine,  are  sides  of  a  right  angled  tviiuigle ;  any  two  of 
which  being  given,  the  third  may  be  found  as  directed  in  page  115. 

Rule  2.  Multiply  the  number  of  degi-ees  in  the  arc  by  the  radius^ 
and  the  product  by  -01745,  for  the  length  of  the  arc. 

(1)  The  chord  of  the  whole  arc  is  30,  and  the  versed  siri3 
8  :  what  is  the  length  of  the  arc  ? 

(2)  What  is  the  length  of  the  arc  when  the  chord  of  thw 
half  arc  is  10  625,  and  its  versed  sine  5  ? 

(3)  Required  the  length  of  an  arc  of  12°  10',  the  radii>«» 
being  10  feet. 

Problem  10.     To  find  the  area  of  a  Sector  of  a  circUi 

Fig.  9.  C 

Rui.K  1.  Multiply  the  length  of 
the  arc  by  the  radius,  and  half  the 
product  will  be  the  area. 

Rule  2.  As  SfiO"^  :  the  degrees 
in  the  ai-c  :  J  the  area  of  the  circle 
:  the  area  of  the  Sector ; 


(1)  Required  the  area  of  the  sector,  when  the  radius  is  l5, 
and  the  chord  of  the  whole  arc  18  feet. 

(2)  What  is  the  area  of  a  sector  \Vhose  arc  is  147°  29^ 
and  the  radius  25  ? 

(3)  Required  the  area  of  a  sector,  whose  radius  is  20  feet, 
and  the  versed  sine  1  foot  9  inches.* 


6.  The  side  of  a  square  X  l-4142]4  =  the  diametfer  >of   its   circnm- 

7.  The  side  of  a  square  X  4*442883  =  the  circumf.    \  scribing  circle.- 

8.  The  side  of  a  square  X  lli28379  =  the  diameter  /of  an  equal  cir-' 

9.  the  side  of  a  square  X  3544908  :=  the  circumf.    j      cle. 

*  By  the  pixjperties  of  tbe  circle,  the  versed  sine  X  the  remainln'g 
part  of  the  diameter  =  the  squaie  of  half  the  chord  t»f  the  arc  j  wh6ii#9 
ail  the  reatilsiten  mar  be  folindi 

H 
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(4)  What  is  the  area  of  the  sector,  when  the  chord  of  half 
iis  arc  is  14  feet  2  inches,  and  the  versed  sine  6  feet  8 
inches  ?* 

Problem  11.   To  find  the  area  of  a  Circular  Segment. 

Hdi.e  1.  Kind  tlie  iirea  of  the  sector;  and  also  the  ai-ea  of  the  tri- 
angle fonued  by  the  chord  and  the  two  )'adii  of  tVie  sector:  their  dijf'fr- 
".{L'c,  when  the  )<egment  is  h-ts  thuii  a  semicircle,  or  their  ««in»  when 
i  t  i»  greater,  will  be  the  mea  of  the  segiiieut. 

(IvLK  2.  Drvide  the  height  of  tlie  segment  by  the  diameter,  and  fiud 
?ha  quotieat  in  the  column  of  heij<hu»  in  the  i'oUowiug  table.  Multiply 
I  he  coiTespouduig  area  by  the  syuaie  of  the  diauieter,  for  the  aiea  of 
ibe  Seg^meut.t 

Table  of  the  Areas  of  Circular  Segtnents. 


-t* 

Area 

"^ 

Area     '\ 

.^ 

Area 

.« 

Area 

.k) 

<^.f 

"./■        ' 

•^ 

of 

•Sp 

of 

^ 

Segment. 

:^ 

Segmerit.  | 

=5 

Segment. 

t5 

Segments 

•01 

•001 3:i 

•14 

•06683  i 

26 

"6226" 

39 

•28359 

■02 

•00375 

•15 

•073«7  i 

27 

•17109 

•40 

•29337 

•03 

•OObbi 

•16 

•08ill   j 

28 

•18002 

•41 

•30319 

•04 

•01054 

•17 

•08854  j 

29 

•  1 8905 

•42 

•31304 

•05 

•01468 

•18 

•09613  '' 

30 

•19817 

•43 

•32293 

•06 

•01924 

•19 

•10390  il 

31 

•20738 

•44, 

•33284 

•07 

•02417 

•20 

•11132  ; 

32 

.  •21667 

•45 

•34278 

•08 

•02944 

•21 

•11990 

33 

•22603 

•46 

•35274 

•09 

•03501 

•22 

■12811 

34 

•23547 

•47 

•36272 

•10 

•04088 

•23 

•13617  1 

35 

•24498 

•48 

•37270 

•11 

•04701 

•24 

•14494 
•15355  ! 

y 

36 

•25455 

•49 

•38270 

•J12 

•05339 

•25 

37 

•264181 

•50 

•39270 

•13 

•06000 

38 

•27386 

( 1 )  What  is  the  area  of  a  segment,  when  the*  chord  of  tho 
>iiule  arc  is  60,  and  the  chord  of  half  the  arc  37^? 


*  When  the  half  chord  (see  AE,  Fig.  7)  of  the  arc  is  found  by  the 
•  jropertieti  of  a  right  angled  triangle,  then  AE*=  the  versed  sine  (DE) 
X  the  remaining  part  of  the  rliunieter ;  whence  the  diameter  (and  coiise- 
^uieutly  the  radius)  will  l)e  known. 

t  When  there  is  a  remainder  (or  fraction)  after  the  second  quotient 
figure,  in  dividuig  the  heig'ht  by  the  diameter;  liaving  taken  (.ut  the 
i>i-e«  answering  to  the  two  figures,  add  to  it  such  fractional  fart  of  the 
'H'ferei^e  between  that  and  the  next  tnccetding  artui,  for  the  sake  of 
^teitlei'  accuracy. 
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(2)  What  is  the  area  of  a  segment  whose  height  is  18,  and 
the  diameter  of  the  circle  48  ? 

(3)  Required  the  area  of  a  circular  segment  whos^  height 
is  2  and  chord  20. 

(4)  What  is  the  area  of  the  segment  of  a  circle  whose  radius 
is  24,  the  chord  of  the  whole  arc  20,  and  the  chord  of  half 
the  arc  102  ? 

(5)  If  the  radius  of  a  circle  is  10  feet,  what  is  the  area  of 
the  segment  whose  chord  is  12  feet  ? 

Problem  12.  Tojind  the  circumference  of  an  Ellipse,  the  trans- 
verse and  conjugate  diameters  being  given. 

Bulk.     Multiply  the  square  root  Fig, 

of  half  the  sum  of  the  squares  of  the 
two  diameters  by  3-1416.  aud  the 
product  will  be  the  circiuiifereuce 
nearly.* 


(1)  What  is  the  circumfer- 
ence of  an  ellipse  whose  trans- 
verse diameter  is  24,  and  con- 
jugate 18  ? 

(2)  The  two  axes  of  an  ellipse  are  60  and  45  yards  re 
spectively  :  what  is  the  circumference  1 

Problem  13.    To  find  the  area  of  an  Ellipse^ 
Rttle.     Multiply  the  product  of  the  axes  by  -7854  for  the  areil 

(1)  Required  the  area  of  an  ellipse  whose  axes  are  35  and  25. 

(2)  What  will  be  the  expense  of  trenching  an  elliptic  gar- 
den, whose  axes  are  70  and  50  feet,  at  3^'/.  per  .■square  yard  1 

(3)  Required  the  area  of  the  ellipse  in  Grosvenor  Square, 
London,  the  transverse  diameter  being  840  chains,  and  tho  « 
conjugate  6  12  chains. 

Problem  14.    Tg  find  the  area  of  an  Elliptic  Segment y  the  hose 
being  parallel  to  either  axis. 

EoT.E.  Divide  the  height  of  the  segment  by  that  axe  of  which  it  in  n 
part,  and  fivA,  in  tlie  Taile  of  Circular  Segments,  a  verged  sine  e<U>al 
to  the  quotient.  , 


•  If  tliC  hn'f  sum  ff  ihe  two  dimnptei's  be  nrilnplied  by  31  llfi,  the 
prtKlnct  will  j^ive  the  circmuforeuce  ituffciently  nerrr  for  most  pntadcal 
purpn.'co. 
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Multij>ly  the  correspondiag  tabviar  area  and  the  two  axM  contina- 
■lly  together,  aud  the  product  will  be  the  area  required. 

(1)  What  is  the  area  of  an  elliptic  segment  cut  off  by  a 
line  (called  a  double  ordinate)  parallel  to  the  conjugate  diam- 
eter at  the  distance  of  30  yards  from  the  centre,  the  axes  be- 
ing 120  and  40  yards  respectively? 

(2)  Required  the  niunber  of  square  yards  in  the  segment 
of  an  ellipse,  cut  off  by  an  ordinate  parallel  to  the  transverse 
diameter ;  the  height  being  5  feet,  and  the  two  axes  35  and 

,25  feet  respectively. 


A  COLLECTION  OF  QUESTIONS. 

(1)  What  is  the  value  of  14  barrels  of  soap,  at  A\d.  per 
lb.,  each  barrel  containing  254  lb.?  Ans.  jC66..13..6. 

(2)  A  and  B  joined  in  partnership ;  A  put  into  the  joint 
stock  £320.  for  6  months,  and  B  X4fj0.  for  3  months :  they 
gained  jCIOO.     What  is  each  man's  share  oi  the  gain  1 

Ans.  A's  jC53..13..9f^f .,  and  B\s  £'\6..6..2r^. 

(3)  How  many  yards  of  cloth,  at  17j>-.  6d.  per  yard,  can  I 
have  for  13  cwt.  2  qrs.  of  wool,  at  I4d.  per  lb.  1 

Ann.  100  yards,  3|  qrs. 

(4)  If  I  buy  1000  ells  of  Flemisli  linen  for  £9Q.,  at  what 
price  must  I  sell  it  per  English  ell  to  gain  jClO.  by  the 
whole  ?  Ans.  Zs.  Ad.  per  ell. 

(5)  A  has  648  yards  of  cloth  at  14*.  per  yard,  ready 
money,  but  in  barter  will  have  16.y.  B  has  wine  at  jC42.  per 
tun,  ready  money :  what  must  he  charge  it  per  tun  in  barter, 
and  what  quantity  must  be  given  in  exchange  for  the  cloth? 

Ans.  £48. per  tun,  and  tin;  quantity,  1 0  tuns,  3  hhds.,  12f  gals. 

(6)  A  jeweller  sold  jewels  to  the  value  of  jC1200.,  for  which 
he  has  received  in  part  876  I'rench  pistoles,  at  16a-.  6 J.  each. 
How  much  more  is  due  to  him?  »Ans.  £477..^. 

(7)  An  oilman  bouglit  Wl  cirt.  ]  qr.  15  lb.  gross  weight  of 
train  oil,  tare  20  lb.  per  cwt. :  how  many  neat  gallons  were 
there,  allowing  7}  1h.  to  a  gallon  ?  ^m*.  5120  gallons. 

(8)  If  I  buy  cloth  at  \4s.  &d.  per  yard,  and  sell  it  at  16*. 
M.,  what  is  the  gain  per  cent.  ?  Ans.  £\b  .10..4^p. 

(9)  Bought  27  bugs  of  ginger,  each  weighing  gross  84|  lb., 
tare  1|  lb.  per  bag,  tret  as  U8ual :  what  is  the  value  at  8^*^. 
P*'^'*-"  Ans.  £76.. \i.. 2^. 
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(10)  If  I  oz.  cost  1$.  what  will  |  lb.  cost?    Ans.  lis.  6<i. 

(11)  If  l^  of  a  gallon  cost  |  of  a  jC.  what  will  f  of  a  tun 
cost?  Ans.  jG105. 

(12)  A  gentleman  who  spends  one  day  with  another 
£\..7..\0\.  lays  up  at  the  year's  end  £340.  What  is  his  an- 
nual income?  Ans.  £8AS..\4:..A^. 

(13)  What  is  the  difference  in  ounces,  between  13  tbthers 
of  lead,  and  39  boxes  of  tin,  each  box  weighing  388  lb.  ? 

Ans.  212160  ounces. 

(14)  A  captain,  commanding  a  crew  of  160  mariners,  cap- 
tured a  prize  worth  jC1360.  The  captain  was  allowed  one- 
fifth,  and  the  rest  was  equally  divided  among  the  sailors. 
What  was  each  man's  share  ? 

Ans.  The  captain  had  £212.  and  each  sailor  jC6..16. 

(15)  At  what  rate  per  cent,  will  £956.  amount  to  £1314.. 
10.  in  7^  years,  at  simple  interest  ?  Ans.  £5.  per  cent. 

(16)  A  has  24  cows  worth  £3. .12.  each,  and  B  7  horses 
worth  jC13.  each.  How  much  will  make  good  the  difference, 
in  case  they  interchange  their  droves  of  cattle  ?   Ans.  jC4..12. 

(17)  A  man  left  £120.  to  be  given  to  three  persons.  A,  B, 
and  C  ;  B  to  have  twice  as  much  as  A,  and  C  as  much  as  A 
and  B  ;  what  was  the  share  of  each  ? 

Ans.  A  £20.  B  £40.  and  C  £60. 

(18)  £1000.  is  to  be  divided  among  three  men,  in  such  a 
manner,  that  if  A  has  £3.  B  shall  have  £5.  and  C  £8.  How 
much  will  each  man  have  ? 

Ans.  A  £187.. 10.  B  £312. .10.  and  C  £500. 

(19)  A  piece  of  wainscot  is  8  feet  61  inches  long,  and  3 
feet  9|  inches  broad  :  what  is  the  superficial  content  ? 

Ans.  24  feet  0'  3"  4'"  6"". 

(20)  A  garrison  of  360  men,  who  had  originally  six  months' 
provisions,  having  endured  a  siege  of  5  months,  without  ob- 
taining any  relief  or  fresh  supply,  wish  to  know  how  many 
men  must  depart,  that  the  provisions  may  sufiice  for  the  resi- 
due 5  months  longer?  Ans.  288  men. 

(21)  The  less  cT  two  numbers  is  187;  the  difference  34, 
The  square  of  their  product  is  required.       Ans.  1707920929. 

(22)  A  butcher  sent  his  man  with  £216.  to  a  fair  to  buy 
cattle;  he  bought  oxen  at  £11.  cows  at  iOs.  colts  at  £l..o, 
and  hogs  at  £1..15.  each,  and  of  each  a  like  number.  What 
was  the  number  of  each  ?  Ans.  13  of  each  sort,  and  £8.  over. 

(23)  What  number  added  to  II4  will  produce  36|f|  ? 

Ans.  24f  If , 
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(24)  What  number  imiltiplied  by  f  will  produce  11  ^"i 

Ans.  26|f. 

(25)  What  is  the  value  of  179  liojjsheads  of  tobacco,  each 
weighing  13  cwt.  at  £2..7..\.  per  cwt.l    Ans.  jeo478..2..11. 

(26)  My  factor  infiirms  me  that  he  has  bought  goods  on  my 
account,  of  the  value  of  jC500..13..6.  What  will  his  commis- 
sion come  to  at  jC3J  .  per  cent.  ?         Ans.  i;i7..10..6..2i|  qrs. 

(27)  If  i  of  6  we're  three,  what  would  \  of  20  be  ?  Ans.  7^. 

(28)  Reduce  3  qrs.  14  lb.  to  the  decimal  of  a  cwt. 

Ans.  '875  cwt. 

(29)  How  many  lb.  of  sugar,  at  4if?.  per  lb.  must  be  given 
in  barter  for  60  gross  of  inkle,  at  8*.  8d.  per  gross  ? 

Ans.  1 386|  lb. 

(30)  If  I  buy  yam  for  Qd.  per  lb.  and  sell  it  again  for  I3^d. 
per  lb.  what  is  the  gain  per  cent.  ?  Atis.  jC50. 

(31)  A  tobacconist  mixes  20  lb.  of  tobacco  at  9d.  per  lb. 
with  60  lb.  at  12J.  per  lb.  40  lb.  at  I8d.  per  lb.  and  12  lb.  at 
2«.  per  lb.  what  is  a  pound  of  the  mixture  worth  ? 

Ans.  \s.  2irf.  jRj-. 

(32)  What  is  the  difference  between  twice  eight  and  twenty, 
and  twice  twenty-eight ;  also  between  twice  live  and  fifty, 
and  twice  fifty-five  ?  Ans.  20,  and  50, 

(33)  Whereas  a  noble  and  a  mark  just  15  yards  did  buy; 
How  many  ells  of  the  same  cloth  for  jC50.  had  I  ? 

Ans.  600  ells. 

(34)  A  broker  bought  for  his  principal,  in  the  year  1720, 
4^400.  South  Sea  stock,  at  £650.  per  cent,  and  sold  it  again 
when  it  was  worth  but  jl^l30.  per  cent.  What  was  the  whole 
loss  ?  An.<!.  £2080. 

(35)  C  has  candles  at  6s.  per  dozen  ready  money,  but  in 
barter  will  have  6s.  6d.  per  dozen  ;  D  has  cotton  at  Urf.  per 
lb.  ready  money :  what  price  must  the  cotton  be  charged  in 
barter;  and  how  much  must  be  exchanged  for  100  dozen  of 
candles  ?  Ans.  The  cotton  at  OJrf.  per  lb.  and  the  quantity, 

7  cwt.  0  qrs.  16  lb. 

(36)  If  a  clerk's  salary  is  £73.  a  year,  wliat  is  that  per 
day  ?  A  ns.  As. 

(37)  B  has  an  estate  of  £53.  per  annum,  and  pays  5*.  lOd. 
to  the  subsidy :  what  must  C  pay,  whose  estate  is  worth 
jClOO.  per  annum?  Ans.  lis.  0 .\(l. 

(38)  If  I  buy  100  yards  of  riband,  at  3  yards  for  a  sliiiling, 
aiid  1.0Q  yards  more  at  2  yards  for  a  shilling,  and  sell  th^ 
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whole  at  the  rate  of  5  yards  for  2  shillings ;  whether  do  I 
gain  or  lose,  and  how  much  ?  Arui.  Lose  3s.  4d. 

(39)  From  what  number  must  |  be  deducted,  that  the 
-  remainder  may  be  i  ?  Ans.  |f . 

(40)  A  farmer  wishes  to  mix  rje  at  4*.  a  bushel,  barley  at 
3*.,  and  oats  at  2*.  How  much  must  he  take  of  each  to  sell 
the  mixture  at  2^.  6d.  per  bushel  1 

Ans.  6  of  rye,  6  oj"  barley,  and  24.  ef  oats. 

(41)  If  I  of  a  ship  is  worth  £3740.,  what  is  the  value  of 
the  whole  ?  Ans.  Jf;9973..6..8. 

(42)  Bought  a  cask  of  wine  for  JC62..8.  at  5s.  4d.  per  gal- 
lon.    How  many  gallons  were  there  ?  Ans.  234. 

(43)  A  dissipated  young  fellow  in  a  short  time  got  through 
^  of  his  fortune  ;  he  then  gave  jC2200.  for  a  commission  in 
the  army :  his  profusion  continued  till  he  had  no  more  than 
880  guineas  left,  which  was  -P^  of  his  money  after  the  com- 
jiiission  was  bought.     What  was  his  fortune  at  first  ? 

Ans.  jE:10450. 

(44)  A  sum  of  money  is  to  be  divided  amongst  four  men, 
jso  that  the  first  shall  have  i,  the  second  i,  the  third  ^,  and 
the  fourth  the  remainder,  which  is  jC28.     What  is  the  sura  ? 

Ans.  £112. 

(45)  What  is  the  amount  of  jCIOOO.  in  5i  years  at  £4f. 
per  cent,  per  annum,  simple  interest?  Ans.  £1261. .5. 

(46)  Sold  goods,  amounting  to  the  value  of  £700.,  at  two 
4  months.  What  is  the  present  worth  at  £5.  per  cent,  per 
annum,  simple  interest?  Ans.  £682..19..5i  tVVt- 

(47)  A  room  30  feet  long  and  18  feet  wide  is  to  be  cover- 
ed with  painted  cloth.  How  many  yards  of  three-quarters 
wide  will  cover.it?  Ans.  80  yards. 

(48)  Betty  told  her  brother  George  that,  though  her  mar- 
riage portion  took  £19312.  out  of  her  family,  it  was  but  |  of 
two  years'  rent.     What  was  his  annual  income  ? 

Ans.  £16093..6..8. 

(49)  A  gentleman  having  .50;?.  to  pay  among  his  labourers 
fbr  a  day's  work,  gave  to  every  boy  6d.,  to  every  woman  8d., 
and  to  every  man  16c?.  There  was  an  equal  number  of  each 
description.     What  was  that  number  ?  Ans.  20  of  each. 

(50)  What  is  the  solid  content  of  a  stone  that  measures  4 
feet  6  inches  long,  2  feet  9  inches  broad,  and  3  feet  4  inches 
deep?  Ans.  41  i  solid  feet. 

(51)  What  does  the  pay  of  a  ship's  crew,  consisting  of  640 
eailors,  amount  to  for  32  months'  service,  each  man's  pay  be- 
ing 22*.  6(/.  per  month  ?  Ans.  £23040, 
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(52)  A  traveller  would  change  500  French  crowns,  at  4*. 
Cul.  per  crown,  into  sterling  money,  but  he  must  pay  a  half- 
ijenny  per  crown  for  change.  How  much  sterling  money  will 
\u'.  receive?  Ans.  jeill..9..2. 

(53)  B  and  C  traded  together,  and  gained  jClOO ;  B  put  in 
^"640,  C  put  in  so  much  that  he  was  entitled  to  jE60.  of  the 
;,;:iin,      What  was  C's  stock  ?  Ans.  JC960. 

(54)  From  what  principal  sum  did  jC20.  interest  arise  in  one 
vpar,  at  the  rate  of  £5.  per  cent,  per  annum  ?     Ans-  jC400. 

(55)  How  many  French  pistoles,  at  17.s.  6d.  each,  are  equal 
to  672  Spanish  guilders,  at  2s.  each?  Ans.  76A. 

(56)  Out  of  7  cheeses,  each  weighing  I  cwt.  2  qrs.  5  lb., 
•jow  many  alli»wance8  for  seamen  may  be  cut,  each  weighing 
i)  oz.  7  drams  ?  Ans.  3563f  i^. 

(57)  If  48  taken  from  120  leaves  72,  and  72  taken  from 
^\  leaves  19,  and  7  taken  from  thence  leaves  12,  what  nuin- 
b<>f  is  that,  out  of  which,  when  you  have  taken  48,  72,  19,  and 
f ,  leaves  12  ?  Ans.  158. 

(58)  A  farmer,  unskilled  in  numbers,  ordered  jC500.  to  be 
jl[vided  among  his  5  sons,  thus:  •'  Give  A,  says  he,  \,  B  J, 
(3  A,  D  ^,  and  E  ^  part."  Divide  this  equitably  among  them, 
l^ccording  to  the  father's  intention. 

Ans.  A  X152..10..1}  J|^.  B  jC114..7..6J  J|f, 
C  jC91.,10.,03  -«L3-y.   D  JC76..5..01  JfJ.  E  je65..7..2i  ^ 

(59)  When  first  the  marriage  knot  was  tied 

Between  my  wife  and  me, 
My  age  did  hers  as  far  exceed, 

As  three  times  three  does  three  ; 
But  when  ten  years,  and  half  ten  years, 

We  man  and  wife  had  been. 
Her  age  came  then  as  near  to  mine 
As  eight  is  to  sixteen. 
Quest,  What  was  each  of  our  ages  when  we  married? 
Ans.  45  years  the  man,  15  tlte  woman. 


SUPPLEMENTAL   QUESTIONS. 

(1)  How  many  gallons  of  the  imperial  standard  measure 
{ive  respectively  equal  to  a  hogshead  of  wine  and  a  hogshead 
pf  ale,  old  measure  ;  and  what  was  the  difference  between 
t'.je  two  hogsheads  in  cubic  inches  ? 

(2)  What  quantity  of  the  old  ale  measure  would  corre*- 
i>oad  to  54  gallons  of  the  imperial  standard  7 
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(3)  How  many  gallons  of  the  old  wine  measure  are  equal 

in  quantity  to  63  gallons,  imjjerial  measure  ? 

(4)  Reduce  15  quarters,  3  bushels,  1  peck,  old  measure,  to 
its  equivalent  in  the  imperial  standard  measure. 

(5)  A  lady  who  was  asked  the  time  of  the  day,  said  that  it 
was  between  three  and  four:  but  being  desired  to  name  the 
exact  time,  she  replied,  "The  minute  hand  is  advanced  half 
an  hour  precisely  before  the  hour  hand."  Required  the  exact 
time. 

(6)  If  7  men  can  build  a  wall  40  yards  long,  4  feet  high, 
and  2  feet  thick,  in  32  days ;  how  many  men  will  build  a  wall 
240  yards  long,  6  feet  high,  and  3  feet  thick,  in  8  days  \* 

(7)  The  weight  of  a  certain  bar  oi  iron  2  feet  long,  3  inch- 
es broad,  and  1  inch  thick,  is  20  lbs.  What  is  the  weight  of 
a  bar  of  similar  quality  which  is  1\  feet  long,  4i  inches 
broad,  and  3^  inches  thick? 

(8)  A  person  who  had  five-ninths  of  a  mine,  made  his 
younger  brother  a  present  of  hall"  his  share,  and  sold  half  the 
remainder  to  bis  cou.sin  John,  who  soon  after  pmchased  i  of 
the  younger  brother's  share :  but  now  offers  to  dispose  of 
half  his  interest  in  the  mine  for  £\5Q.  Estimating  at  the 
same  rate,  what  is  the  value  of  the  whole  mine,  and  of  each 
brother's  share  ? 

(9)  A,  travelling  from  London  to  Manchester,  and  B, 
from  Manchester  to  Loiidcm,  set  out  at  the  same  time.  They 
meet  at  the  end  of  six  days,  A  having  travelled  3  miles  a  day 


*  Questions  of  Compound  Proportion  in  which  the  terms  are  numer- 
ou.'i  may  be  solved  by  rJuie  1,  for  the  Double  Rule  of  Thiee ;  but  the 
following  method  is  more  convenient. 

Rule.  Arrange  the  tenns  of  the  fir»t  cause  and  effect  in  one  line,  and 
the  corresponding  tenns  of  the-  second  cause  ajid  effect  exactly  under 
them  ;  supplying  the  place  of  the  term  sought  with  an  asterisk,  and  con- 
necting the  contrary  causes  and  etVects  by  cross  lines.  Multiply  contin- 
Uiilly  the  terms  of  each  cavse  and  the  other  effect:  divide  the  product 
arising  from  the /wZZnnmher  of  tet-nis  by  the  product  of  those  with  which 
the  blank  tenn  is  connected,  and  the  quotient  will  be  the  answer. 

Soh'tton  of  the  above  example. 

1 

men      dayt    Mid    y.  long  Jl.  h.  ft.  A.  ^  DO 

1111 
113 
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iDore  than  B.     At  what  rate  did  each  go,  the  distance  being 
186  miles? 

(10)  A  coach,  which  runs  the  whole  distance  in  31  hours, 
starts  from  London  at  the  same  lime  that  another,  which  does  it 
in  21  hours,  starts  from  Manchester.  Required  the  number  of 
hours  elapsed,  and  the  distance  travelled  by  each  when  they 
meet. 

(11)  A  load  of  corn  was  sold  for  £15.  at  a  loss  of  15  per 
cent.  What  shoidd  it  have  been  sold  for  to  gain  as  much  per 
cent,  as  the  corn  cost  ? 

(12)  Two  men  purchased  a  grinding  stone  42  inches  in  di- 
ameter for  a  guinea  ;  of  which  the  first  paid  twelve  shillings. 
They  agree  that  the  first  shall  use  it  till  his  share  is  worn  down. 
What  will  be  the  diameter  when  the  second  receives  it  ? 

(13)  If  A  and  B  together  do  a  piece  of  work  in  7 J  days, 
which  A  alone  would  accomplish  in  121  days  ;  in  what  time, 
would  B  do  it  himself  ? 

(14)  A  person  lent  jC400.  and  agreed  to  receive  in  return  a 
yearly  payment  of  £oO.  for  13  years.  Whether  would  he 
gain  or  lose  thereby,  reckoning  Compound  Interest  at  £5.  per 
cent,  per  annum  ? 

(15)  By  selling  a  horse  for  £50. 1  gained  one-fourth  of  what' 
he  cost  me  ;  but  the  whole  cost  (including  the  expense  of  his 
keep)  was  one-fourth  more  than  the  original  purchase.     How 
much  did  I  give  lor  him,  what  did  I  expend  in  keeping  him, 
and  what  did  T  gain  per  cent.? 

(16)  It  has  been  found  by  experiment,  that  sound  is  con- 
veyed through  the  air  at  the  rale  of  1142  feet  in  a  second. 
How  far  distant  is  the  cloud,  when  7^  seconds  elapse  between 
seeing  the  flash  of  lightning  and  hearing  the  thunder? 

(17)  What  is  the  height  of  a  tower  that  projects  a  shadow 
75-75  yards  long,  at  the  same  time  tliat  a  perpendicular  staff, 
3  feet  high,  gives  a  shade  of  4- 55  feet  in  length  ? 

(IS)  A  bankrupt  owes  X'2580.  and  the  value  of  his  effects 
is  JE^816.  and  the  amount  of  recoverable  debts  jC358..r2.  be- 
sides which  he  has  an  unexpired  lease  that  has  13  years  to 
run,  valued  at  jei2.  a  year  more  than  the  stipulated  rent.  If 
the  lease  be  disposed  of  for  present  money,  allowing  Com- 
pound Interest  at  jC5.  per  cent,  per  annum  ;  and  if  the  working 
of  the  commission  and  other  expenses  amount  to  JC472;  what 
will  his  creditors  have  in  the  pound,  provided  they  allow  him 
jClSO.  to  reccmmenco  business? 

(19)  A  youth  aged  12  years,  having  had  bequeathed  to  hin> 
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im  annuity  of  jG50.  for  12  years,  to  commence  when  he  comes 
"  of  age,  the  executors  think  it  will  be  more  advantageous  to 
'"iexchange  this  for  an  annuity  to  commence  immediately,  and 
'^continue  till  he  is  21,  to  enable  them  to  give  him  some  edu- 
cation and  a  trade.     WJiat  will  be  such  annuity,  .£100.  being 
reserved  at  the  conclusion  to  set  him  up  in  business  ? 

(20)  There  is  an  island  73.miles  in  circumference,  to  travel 
round  which  three  pedestrians  ail  start  at  the  same  time  :  A 
travels  5  miles  a  day,  B  travels  8,  and  C  10  miles  a  day.  In 
how  many  days  will  they  all  com.e  together  again,  and  how 
many  circuits  will  each  have  made  ? 

(21)  What  v/ill  a  banker  charge  for  discounting  a  bill  of 
JC52..10.  on  the  7th  of  April,  the  bill  being  due  on  the  19th 
of  May  ? 

(22)  My  agent  in  London  having  advised  me  that  he  has 
purchased  goods  on  my  account  to  the  amount  of  £756. .10. 
at  six  months'  credit,  or  £7i.  per  cent,  discount  for  prompt 
pajTnenl,  if  I  send  a  remittance  of  £400.  to  he  paid  down 
on  account,  after  deducting  out  of  it  his  charge  for  commis- 
sion at  £21.  per  cent.,  what  will  remain  to  be  discharged  at 
the  end  of  six  months  1* 

(23)  If  I  insure  a  house  for  £250.  at  the  annual  charge  of 
Is.  6d.  per  cent.,  and  the  furniture,  &c.,  for  £150.  at  the  rate 
of  4s.  6d.  per  cent.,  what  shall  I  have  to  pay  yearly  to  the 
Insurance  office,  including  the  duty  paid  to  Government  of  a, 
or  2s.  Gd.  per  cent.  ? 

(24)  If  12  oxen  will  eat  3j  acres  of  grass  in  4  weeks,  and 
21  oxe.R  will  eat  10  acres  in  9  weeks,  how  many  oxen  will 
eat  24  acres  in  18  weeks,  allowing  the  grass  to  grow  uni-' 
formly  ?  Newton. 

(25)  A  bath  is  supplied  with  water  by  two  cocks,  from  one 
of  which  it  may  be  filled  in  40  minutes,  and  from  the  other 
in  50  minutes  :  a  discharging  cock  will  empty  it  (when  filled) 
in  25  minutes.  If  all  the  three  be  opened  at  the  same  time, 
in  what  time  will  the  bath  be  filled,  supposing  the  influx  and 
efllux  to  1)0  uniform? 

(26)  A  person  who  had  spent  two-thirds  of  his  money  at 
one  place,  and  half  the  remainder  at  another,  found  tha  he 
had  £32. .12.  left.     How  much  had  he  at  first? 

(27)  The  length,  breadth,  and  height  of  a  room  are  i    6 


*  See  Note  to  Example  11,  Discount,  pag«  71. 
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and  4  yards  respectively.     What  is  the  longest  right  line  that 
can  be  taken  within  that  room  ? 

(28)  What  must  be  the  length  of  a  cord  with  which  a  horse 
tn:iy  be  tethered  to  a  certain  point  in  a  straight  fence,  so  as  to 
allow  liim  the  liberty  of  grazing  to  the  extent  of  1  rood^  sup- 
nosing  that  he  can  reach  2  yards  beyond  the  tether? 

(29)  A  person  playing  at  cards,  lost  three  nights  succes-< 
:ively.  The  first  niglit  he  lost  half  his  sovereigns  and  half  a 
•jovoreign  besides ;  the  second  night  lie  lost  half  the  remain- 
ier  and  half  a  sovereign  more ;  and  the  third  night  half  the 
remainder  and  half  a  sovereign  more,  which  reduced  his 
.slock  to  twenty.     How  many  sovereigns  had  he  at  first  ? 

(30)  The  month  of  July,  1828,  was  remarkable,  both  in 
i!^ngland  and  several  parts  of  the  Continent,  for  excessive 
rains.  At  Derby,  the  quunlity  collected  in  the  pluviuvteter 
(or  rain-guage)  between  the  hours  of  nine,  A.  M  ,  of  the  9th 
i'-f  that  month  and  :iix  the  following  morning  (an  interval  of 
'.l\  hours)  was  3-.09  inches ;  to  the  evening  of  the  15th  it 
.iinounted  to  7^  inches;  and  by  the  conclusion  of  the  29th, 

n  interval  of  21  days,  of  which  10  only  were  very  rainy, 
I  he  total  depth  of  water  collected  was  11^  inches.  How 
many  hogsheads,  of  54  and  63  imperial  gallons  respectively, 
jail  on  an  acre  of  ground  to  amount  to  the  depth  of  one  inch; 
j;!id  how  many  lio^rshoads  of  each  kind  fell  on  the  surface  of 
:  :i  acre  during  each  of  the  three  several  intervals  above  men< 
iijned  ? 

(31)  A  person  wlio  occupies  a  piece  of  ground  for  which 
!:  pays  a  rent  of  .£10.  per  annum,  wishes  to  take  it  upon  a 
j'.ase  for  forty  years,  with  the  obligation  of  laying  out  upon 
;;  during  the  present  year  jtCOO.  in  the  erection  of  a  building, 

'.Inch  is  to  be  left  in  good  tenantablp  condition  at  the  termi-. 
i.ation  of  the  lease.     The  question  is,  how  much  will  be  a  fair 

.ifiual  rent  for  the  lessee  to  pay  during  iho  term  of  contiuu-> 
ui;ce  of  such  tenure,  admitting  the  ground  rent  paid  at  present 
'  »  be  a  fair  one,  tind  supjv)sing  the  customary  interest  of 
:  ooey  to  be  at  the  rate  of  £5.  per  cent,  per  annum  ?  Also, 
.  .pposing  interest  to  be  at  jC4.  per  cent,  per  annum  ? 

(32)  What  will  be  the  expense  of  covering  and  guttering 
■  roof  with  lead  at  18.v.  per  ctvt.,  the  length  of  the  roof  being 
■'.;j  feet,  and  the  breadth  or  girt  over  it  32  feet ;  the  guttering 
:  7  feet  long  and  2  feet  wide  :  the  lead  for  the  former  being 
'..  831  lb,,  upd  foj  the  latter  7  373  lb,  to  the  square  foot? 


(181) 
A  COMPENDIUM  OF 

BOOK-KEEPING, 

BIT  8INGLK  ENTRY ; 

Intended  for  the  purpose  of  initiating  Youth  in  the  LEADING 
PRINCIPLES  of  that  important  Branch  of  Science. 


T>OOK-KEEPING  is  the  art  of  recording  i)ecnniary  or  commercial 
^  transactions  in  a  regular  and  systematic  manner. 

The  science  of  Book-keeping  admits  of  innumerable  varieties  of  method  :  bntlts 
general  principles  are  invariable.  These  being  well  understood,  the  knowledge  of 
any  particular  system,  adapted  to  the  peculiar  concerns  of  any  counting-house,  will 
be  easily  acquired. 

Single  Entry,  being  the  most  simple  and  concise,  is  the  method  usu- 
ally adopted  in  retail  business. 

The  General  Rule  to  be  observed  in  every  system  of  Book-keepr 

Jng'  is. 

To  make  any  person  Debtor  (Dr.)  for  money  or  goods  which  he  re- 
ceivea  from  me,  and  to  make  him  Creditor  (Cr.)  for  whatever  I  receive 
from  him. 

The  books  usually  kept  in  Single  Entry,  are  the  Day-Book,  the  Cash- 
Book,  the  Ledger,  and  the  Bill-Book. 

The  Day-Book,  when  a  person  commences  business,  begins  v*fith  an 
faveutorj-  of  the  existing  state  of  his  atfaiiv. ;  ;ifter  which  aie  entered, 
in  the  regular  order  of  time,  the  daily  transactions  of  Quods  bought 
and  sold. 

The  Cash-Book  contains  the  particulars  of  all  Money  transactions. 
It  is  ruled  in  a  folio  form :  on  the  left  hand  page,  Cash,  is  debited  to  all 
e^tms  received,  and  on  the  right.  Cask  is  credited  by  all  sums  paid.  Tlie 
Balance  (or  quantity  ■which  the  Dr.  side  exceeds  the  Cr.)  shows  the 
amount  of  Cash  in  hand.  This  should  be  ascertwned  weekly,  ajid  in 
some  concpiTis  daily,  in  order  to  j^rove  if  it  coiresponds  with  the  real 
Cash  in  hand. 

In  the  Ledger  are  collected  the  dispersed  accounts  of  each  person 
irota  tlie  Day-Book  and  Cash-Book,  and  entered  in  a  concise  manner  in 
one  folio ;  the  sums  in  which  he  is  Dr.  being  arranged  on  the  left-handi 
and  those  in  which  he  is  Cr.  on  the  right-hand  page  of  the  folio :  so  that 
the  Balance  of  his  account  (the  difference  between  the  Dr.  and  Cr. 
sides)  may  always  be  easily  ascertained  by  inspection.  The  transfer- 
ring of  accounts  from  the  Day-Bonk  and  Cash-Book  to  the  Ledger,  ia 
called  posting. 

In  many  trades  it  is  found  convenient  to  keep  the  accounts  of  Goods  Sold  at  th* 
former  eiid,  and  those  of  Goods  Boneht  at  the  latter  end  of  the  Ledger,  But  in  con- 
cerns of  magnitude,  two  Ledgers  are  more  convenient ;  one  for  Goods  Sold,  and  the 
other,  cal!e<!  the  "  Bought  Ledf;er.''  for  Goods  Bought. 

In  the  BILL-BOOK  are  copied  ths  particiilars  of  all  Bilh  of  Exrhanee,  whether 
Receivable  or  Payable.  The  former  are  those  which  come  uito  the  Tradesman's  pos» 
session,  and  are  drawn  upon  some  otiier  person  ;  the  latter  arc  those  v.-hich  are  drawn 
upon  and  accepted  by  him.— Printed  Bill-Books  may  be  had  of  any  Bookseller. 

NoTB.  In  the  following  transactions.  Bills  Receivable  are  c«>nsii'erert  as  Cashj 
but  many  Accountants  do  not  enter  them  us  such,  till  (;a*U  lias  bgen  aviuajly  r«c«iy< 
td  for  them, 
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MEMORANDUMS 

or  THK   TKANSACTIOHS   STATED  IN   THK  POLLOWINQ  BOOKS. 

Jan.  5.  Received  from  Allen,  Wild,  and  Co,  of  Leeds,  on  credit,  3  pieces 
of  super  blue  cloth,  each  36  yds.  at  25«.  6d.  per  yard : — and  2  pieces 
of  narrow  brown,  84  yds.  at  4s.  9d. 

8.  Sold  Bernard  Mason  2  «/.  niw  RUgar,  at  9^d.  per  lb. — 3^  lb.  green 
tea,  at  8«.  6d. — and  3|  yds.  blue  cloth,  at  28«. 

9.  Bought  of  Samuel  FleUhor,  1  cwt.  1  qr.  5  lb.  Kent  hops,  at  £5. .7, 
per  Clot. — aud  1^  cwt.  of  Worcester,  at  Jt'5..ll..6 ; — six  months'  credit, 
or  5  per  cent,  discount  for  cask. — Paid  him  Bill,  No.  1,  JE24..3..9. 
and  received  from  him  a  cheque  on  Smith  and  Co.  Bankers,  for  the 
difference,  including  discount. 

10.  Bought  of  Simiiionds  and  Co.  Liverpool,  2  curt,  yellow  soap,  at 
76#. — 12  doz.  dip  candles,  at  8«.  6d. — and  4  doz.  mould  do.  at 
11 «.  3d. 

14.  Sold  William  Tomliuson  7  yds.  narrow  cloth,  at  5s.  3d. — and  15  yds, 

calico,  at  8ijrf. 
19.  Sold  Hazard  and  Jones   Ij  sf.  yellow  soap,  at  9d.  per  lb. — i  st, 

mottled,  at  9^^. — 9  Ih.  candles,  at  "9rf. — and  3  lb.  mould  do.  at  12^^. 
Paid  Cash  fir  Bill,  No.  1,  W.  Holmes,  £45..  10. 
23.  Received  from  .T.  Saiidersou,  goods  as  per  invoice  :C7..3..6. 
28.  Sold  lliizard  and  Jones  17i  lb.  lotif  sugar,  at  Is,  Id. — 12  lb.  raw  do. 

at  lOd. — 14  lb.  Congou  tea,  at  7s.  Gd. — and  i  lb.  Hyson,  at  12s. 
31.   Paid    the  balance    due  to  J.   Hurdson,  rash   £37. .5. .6.    abatement 

id. — Sold  him  on  credit  10  lb.  hops,  at  13d. — aud  half  a  ream  of 

cap-paper,  at  7d.  per  quire. 
Feb.   1.    Sold    W.  ToniliiiFou  2  sf.  yellow  soap,  at  9d.  per  lb. — 6  lb. 

mould  candles,  at  Is.  Id. — and  16  lb.  lump  sugar,  at  l^f^d.     Received 

of  him  cash  for  account  due,  including  the  present  goods,  £4, .13, 

abafemenf  3\d. 

Paid  Beiiiard  Masou  the  balance  due,  cash  £832;  abatement  5«. 

2ii. 

4.  Received  of  James  Taylor  ^  yr's.  interest  on  £70.  due  this  day, 
£1..15. 

5.  Sold  W.  Tomluison  1  piece  super  blue  cloth,  36  yds.  at  27s.  dd. — ^for 
Bill  at  one  month. 

8.  W.  Tomliuson  paid  me  a  Bill  on  Jones  and  Co.  London,  due  May 
10,  £60.  which  should  have  been  at  one  movih. — Charged  him  dis- 
count, 10.<. — Paid,  agreeably  to  his  oixler,  the  difference  to  J.  Sims,  in 
cash,  £10. 

10.  Bought  of  J.  Sanderson,  cheese  25  cwt.  3  qrs.  17  /*.  at  £3. .2. .6. 
per  cwt. — Paid  his  whole  account  in  cash,  £38.  abatement  Is.  Sjrf. 
Accepted  Allen,  Wild,  and  Co.'s  Bill  al  two  months,  drawn  Jan. 
3,  £80. 

12.  Received  of  Hazard  and  Jones's  assignee,  cash  £2..7,.2|.  for  com- 
position on  £3. .15. ,6.  at  12s.  Sd.  in  the  £. 
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Inventory,  Jauuaiy  1st,  1830. 


I  have  in  Ready  Money         .         .         .         .         - 
Bills  Receivable,  No.  1,  on  S.  Johnson,  due  29th 
instant      ..--.--- 
cwt.  qr.  lb. 
Tea,  3  chests,  gross  ret.  3    1    17 
tare  0    2     7 


Duty  included  on  2    3    10  at  6«.  Id.  per  lb. 


CKt.  qr.  lb. 

Raw  Sugar,  2  hhds.  weighing  27  3  18  neat,  at 
X3..14..8.  per  ckI. 

James  Taylor  owes  me  on  bond,  dated  August 
4th,  1826,  with  interest  at  jEo.  per  cent,  per 
annum       -------- 


I  owe  as  follows : — 
John  Hcrdson,  a  balance  of  accounts    -         -         - 
Bernard  Mason,  for  purchase  of  my  house  by  auc- 
tion, to  be  paid  1st  February  next    -        jESOO  " 
Duty  on  do.  at  £b.  per  cent.     -         -  40 

Bills  payable,  viz. :  No.  1,  W.  Holmes's  bill,  to 
H.  Williams  or  order,  accepted  by  me,  due  19th 
instant       .--.--.. 


Allen,  Wild,  and  Co.,  Leeds  Cr. 

t  By  3  pieces  snpei-fine  bine  cloth,  each  36  yds. 

at  25*.  Gd.  per  yd.  -         -         -         - 

2  pieces- narrow  brown,  84  yds.  at  As.  9 J. 

Wrappers  ...... 


£. 

1500 

s. 
0 

24 

3 

98 

1 

104 

4 

70 

0 

1796;     8        9 
10 


37 
840 

45 


922 


137  14 

19,  19 

Oj  5 

1.57 


Bernard  Mason 

tTo  2  si.  raw  sugar,  at  9^d.  per  lb.  - 
.34  lb.  green  tea,  at  8s.  6d. 
3|  yds.  blue  cloth,  at  28s.  - 


Dr. 


*  This  column  contains  the  figures  of  reference  to  the  folio  of  the  Ledger  in  which 
any  account  is  posted.    They  should  he  written  in  red  ink. 

t  The  preposition  By  is  ahvays  put  before  any  article  for  which  a  p«rson  is  -rredifed. 

i  The  prepo?:ition  To  is  senerally  placed  before  articles  for  •which  a  person  is  dMt- 
edj  but  some  Bookkeepers  omit  it. 
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Samuel  Fletcher 

ewt.  qr.  lb.      £.    t.    d. 
By  "Kent  hops,         I     1     5  at  5     7     0    - 
Worcester  do.    1     2     0  at  5  11     6    - 
Bix  months'  credit,  or  jB5.  per  cent.  diBcotint  for 
present  payment 

10 


1830,  Jua.  9. 


Cr. 


Sitntnonds  and  Co.,  Liverpool 
By  Yellow  sofip,  2  cwt.  at  76«. 
12  doz.  candles,         at  8s.  6d. 
4  doz.  mould  do.     at  11<.  Zd. 


-14- 


William  Tomlinson 
To  naiTow  cloth,  7  yds.  at  5».  Gd. 
calico,  15  yd*,  at  0«.  S^d. 


■19- 


Hazard  and.  Jones 

To  Iji  St.  yellow  soaiJ,  at  9d.  per  lb. 
I  .it.  mottled  do.     at  9^d. 
9  lb.  caudles,       at  9d. 
3  lb.  moulds,       at  1«.  Ol^d. 


23- 

James  Sandcrgon 

By  goods  as  per  Invoice* 

28- 


Hazard  and  Jones 

To  17i  lb.  loaf  sugar,     at  1».  Id. 
12  lb.  raw  do.  at  IQd. 

1|  lb.  Congou  tea,  at  7«.  6d. 
I  lb.  Hyson,  at  12«. 


-31  ■ 


Johii  Herdson 

To  Hops,  10  lb.  at  1«.  Id. 

^  ream  cap  p.tpoi-,  at  Id.  per  quii-e 


-Feh.  l.- 


William  Tomlinson 
To  2  st.  yellow  soap,       at  9d.  per  lb. 
6  lb.  mould  candles,  at  1«.  \d. 
16  tt.  lump  sugar,        at  Is.  0|<i!.    - 


Cr. 


Dr. 


Dr. 


Cr, 


Df 


Dr. 


£. 


15 


14 


*  Many  tradesmen  Veep  an  Invoice  Book,  into  which  all  Invoices  of  ^ooUs  purchaseJ 
are  rpgularly  transcribed.  Some  paste  the  invoices  themselves  within  a  blank  book. 
The  account  of  Allen,  Wild,  and  Co.  (D  B.,  p.  1,)  is  su,iiiise  I  to  be  a  ropy  from  their 
invoice.  Some  mnke  the  Jn"i>ict  Uool'  <;prve  also  lor  the  "  Bought  I^edgtr."  This  last 
ipotiiod,  when  tho  nature  of  the  trade  will  admit,  is  well  worth  adoptine. 


DAT-BOOK,  (page  3.) 
—  1830,  Feb.  4  


James  Taylor  Dr. 

To  half  a  year's  interest  on  £70.  at  £b.  per  cent. 

per  annum              .... 
5 


£. 


William  Tomlinson  Dr. 

To  1  piece  supeifine  blue  cloth,  36  yd*,  at  27«. 
Qd.  -  -  •  -  - 

For  bill  at  one  month. 
10 


James  Sanderson 

cwt.  qr.  lb.     £.    s.    d. 
By  cheese*  25     3  17  at  3     2     6  per  cwt. 

10 . ^ 


Cr. 


49 


80 


Allen,  Wild,  and  Co.,  Leeds  Dr. 

To  my  acceptance  of  their  Bill  at  2  months, 
drawn  3rd  Jan.  B.  P.  Book,  No.  2. 
12- 


Oats^  Purveyance,  in  Pai-tnership  with 

J.  Herdson.\  Dr. 

To  Cash,  for  Oats  purchased  by  met 

Do.       do.       .....      by  J.  Herdsou 


80 


Do.  for  warehouse  room,  &c. 


By  Cash  receired  for  Oats  sold 
Do.     do.  ... 


Cr. 


by  J.  H. 


£    s.    d.                                     Dr. 
To  Profit,  ^  (42..13..5i)  being  my  share    > 
J.  H.  i  (42..13..5I)  being  his  share     J 
12 


26 
449 


477 


1507 
55 


562 
85 


John  Herdson  Dr. 

To  Cash  advanced  to  him  on  Oats'  concern 
Oats  sold  and  received  for  by  him 


By  Oats  purchased  by  him 
his  share  of  profit     > 


Cr. 


433 
55 


488 


449 
42 


15 


10 


18 


11 


185 


21 


491 


0 
3 
8 

11 

2 

8 

10 
11 


3 


*  This  is  supposed  to  be  bought  by  the  long  ewt.  (130  lb.)  agreeably  to  the  general 
practice. 

t  Vide  Example  of  a  Partnership  Concern,  p.  187. 

t  In  tins  concern,  the  entries  of  Cash  are  not  made  in  the  Cash-Book  ;  this  being 
only  a  general  statement  of  transactions  supposed  to  |iavp  taken  place  bpfgre  t)!« 
opening  of  these  books. 
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CASn-BOOK. 
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INDEX  TO  THE  LEDGER* 


A  AUen,  WiU,  and  Co.    2 

N 

g  Bills  payable  -    -    -    2 

Q  Oats'  purveyance     -     3 

C 

P 

D 

Q 

E 

R 

P  Fletcher  Samuel      -    2 

g  Stock    -----     1 
Simmonds  and  Co.  -     2 
Sanderson  James     -     3 

G 

U  Herdson  Jolin    -    -     1 
Hazard  and  Jones  -     3 

"P  Taylor  James      -     -     1 
Tomliiison  Wm.-     -     2 

IJ 

uv 

K 

w 

L                              j  XY 

jyj  Mason  Bernard  -     -     1        2 

*  The  Ledger  has  an  Alphabetical  Index,  showing,  at  one  view,  in  what  folio  apy 
person's  account  may  be  found. 


EXAMPLE  OF  A  PARTNERSHIP  CONCERN. 

John  Herdson  and  I  have  been  engaged  in  a  joint  concern  as  purveyors  of  oats  for 
the  army.  I  have  purchased  oats  for  the  joint  stoclcto  the  amount  of  £26..  11.  J.H. 
has  paid,  for  oats  purcliased  by  him,  i;449..0..3.  I  have  received,  for  oats  that  have 
been  disposed  of,  jC507..P..2. ;  and  mv  partner  has  received,  fiiom  the  same  source, 
£5i..i..f*.  I  have  advanced  to  him,  at  different  times,  £433.-17. ;  and  have  paid,  for 
warehouse  room  and  other  sundry  expenses,  jei..l3..8.  From  these  general  heads,, 
collected  from  tlie  particulars  recorded  in  the  Granary  Book,  it  is  required  to  stats  ' 
the  transactions. 

It  may,  perhaps,  l»c  interesting  to  the  learner  to  be  informed  that  the  abovp  was  a 
real  occurrence ;  for  an  accurate  statement  of  which  the  writ«r  was  some  time  sioc* 
afipUed  to  by  the  parties  concerned. 
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'  LBDOER,  (folio  1.) 
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s  11  mm 
t^  mm. 

1.! 

Contra                                Cr. 
By  a  balance  of  accoimta 
By  sundries,   on  Oats'  con- 
cern 

O  Ui 

———————— 

Contra 

By  Cash  for  intere 
Balance 

Contra 
By  purchase  of  h 
and  duty,  due 

GER. 

1830 
Jan.  1 
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CO© 

1830 
Jan.  1 
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Stock                                  Dr. 
To  sundries,  amount  of  my 
debts  .... 
Balance  account 

Kctt.  Slock  ia  a  term  uied  to  raprraent  the 
Owner  of   the  Booka.     Thia  account  ahnwt 
wh.it  he  it  worth  al  the  cnmniencement  of  bu- 
aiueaa :  and,  tvbeii  a  general  balauce  it  taken, 
will  eiuMe  him  to  di>cnvrr  the  value  of  his 
property  at  tlial  lime,  ajid  the  gain  or  Iota  at- 

James  Taylor                    Dr. 
To  money  on  bond 
half  a  year's  interest 

Jo'm  Herdson                    Dr. 
To  cash  £37.. 5.. 6.  abat.  4d. 

To  BundricB 
Do.  on  Oats'  concern 
Balance  ... 

Bernard  Mason                 Dr. 
To  sundries 
Cusli  £832.  abat.  5«.  2^d. 

0) 

1830 
Jan.  1 

Feb.  12 

1830 
Jan.  1 
Feb.  4 

o  e<s 

1830 
Jan.  8 
Feb.  1 

11 
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LEDGER,  (folio  2.) 
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LEDGER,  (folio  3.) 
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